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Try One On For Size! 


You can’t fully appreciate the amazing little HandBook™ from 
Gateway 2000 until you’ve tried one on for size! 


Put your fingers on the actual-size keyboard printed here. We’ve 
tailored it for comfortable touch typing, even though the HandBook 
measures less than 6 x 10 inches. 


Look at the backlit screen. It’s bright, easy to read and easy on 
your eyes in any setting, with any lighting. 


Imagine the HandBook tucked in your briefcase. It leaves plenty 
of room for important papers, and it doesn’t weigh much more than 
this magazine — just 2.75 pounds, including battery! 


Now imagine it seamlessly running all your DOS applications 
with 286-class performance, and 4.5 hours battery life with power 
management. 


We’ve sewed up the HandBook with plenty of hard-working 
PC features, and added a convenient Auto Resume: when you pause 
in your work, just close the cover to put the HandBook to “sleep.” 
Open the cover and it automatically resumes wherever you left off. 
No need to close files, quit applications and shut down the system – 
then open everything up again. Conserve battery power and time! 


The HandBook is a one-of-a-kind portable PC — a true designer 
original that’s causing real excitement in the PC industry. In fact, 
Popular Science recently named the HandBook one of the year’s top 
100 “Best of What’s New” achievements! 


Do we have you on pins and needles? Then call Gateway 2000 
today to try one on for size. It’s definitely dressing for success! 


$1295 


HandBook options include 2400 bps datal9600 bps send-and-receive fax modem, 
portable printer, extra AC adapter, extra 2.3Ah battery, RAM upgrade to 3MB, 
combo unit (1.44MB external floppy drive with one parallel and one serial port) 
and extended VIP warranty. 


GATEVAY2000 
wv | FENT ТР PNC Тил! 
800-523-2000 
610 Gateway Drive * P.O.Box 2000 * North Sioux City, SD 57049-2000 


©1992 Gateway 2000, Inc. HandBook and FieldMouse are trademarks of Gateway 2000, Inc. All other brands and 
product names are trademarks or registered trademarks of their respective companies. Prices and configurations are subject 
to chonge without notice. Prices do not include shipping. 
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STAYING PRODUCTIVE 
AWAY FROM THE OFFICE 


© 1992 Hewlett-Packard Company PE 12215 
sted U.S. list price. Optional cut-sheet feeder not included. 
ada call 1-800-387-3867, Ext. 7108. 


The HP DeskJet Portable. 


*D99. 


Hewlett-Packard presents the DeskJet 
for the jet set. The new HP DeskJet 
Portable printer lets you create great- 
looking documents anywhere you go. 


It's small enough to fit in a briefcase 
and weighs only 4.4 pounds. But the 
DeskJet Portable prints high-quality 
300 dpi black and white text and 
graphics on plain paper, transparencies 
or labels. 


It’s everything you expect from your 
office printer in a portable package. 
Compatibility with most major software. 
А fast print speed of up to three pages 
per minute. À wide variety of typefaces, 
Sizes and styles. And Hewlett-Packard 
inkjet technology, so you don't have to 
sacrifice print quality for portability. 


The DeskJet Portable is built tough to 
take more than the usual amount of 
jostling. And, to make it even more 
versatile, an optional rechargeable 
battery is available, along with a World- 
wide Rapid Recharger, a 50-page cut- 
sheet feeder and a handy carrying case. 


To top it off, the DeskJet Portable has 
a price tag befitting its small size. Just 
$599* Who says you cant take it with 
you? Call 1-800-552-8500, Ext. 7108, 
for the name ofthe authorized HP 
dealer nearest you. To receive informa- 
tion by fax call 1-800-333-1917, choose 
HP FIRST, document *9606. 


DeskJet Printers 


Make it happen. 
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IMAGINE HOW EAR YOU 
COULD GO WITHOUT S. 


UNLIMITED FUNCTIONALITY. The new PowerExec™ notebook 
computer gives you freedom to tap into your network, or send 
information by modem-using credit card-sized PC Cards. It's the 
first notebook PC with two industry-standard, open-architecture 
PCMCIA slots. Just slide in a tiny PC card, and you've got incred- 
ible functionality. Choose from data and data/FAX modems, 
LAN adapters, SCSI adapters, and even FlashROM PC Cards. 


UNLIMITED USE. Your PowerExec is a great portable computer. 
But two AST options turn it into a full-featured, affordable desk- 
top PC. AST's PowerStation provides access to two drive bays and 
two ISA slots, plus desktop I/O ports. Or, choose our convenient 
EasyPort™. Slide in your notebook, and you have instant access to 
your PowerExec's ports. Even on its own, the PowerExec delivers 
desktop PC power and 4 MB of RAM, expandable to 20 MB. 


UNLIMITED POWER. You can work coast to coast using just 
one battery pack in your PowerExec. To give you up to 6.5 hours 
of battery life, this system is designed with highly sophisticated 
Intelligent Power Management (IPM). This means the computer 
constantly monitors the way you work, and automatically tailors 
its operations specifically to you in order to conserve power. It's 
the smartest notebook you can find. 


UNLIMITED PRODUCTIVITY. AST has broken the barriers 
between man and machine to deliver unsurpassed productivity. 
For example, we've positioned the optional SmartPoint™ trackball 
in the front, so there's no need to move your hands off the key- 
board to move the cursor. And we attached the trackball without 
the usual messy trail of cabling to the back of the system. You 
can even close the lid completely with the trackball on. 


UNLIMITED UPGRADABILITY. AST’s new 
PowerExec is the only fully upgradable 
notebook PC on the market. You can 
upgrade the display to vivid passive or 
active matrix color. The hard drive up to 
160 MB. And even the 25 MHz, Intel386™ 
SL processor board to 486 powert 


“Available QI ا‎ 


UNLIMITED PEACE Or MIND. No need to worry. Your 
PowerExec and its contents are protected by an army of hardware 
and software security features. One of these is unbreakable pass- 
word protection, which makes your computer virtually worthless 
to unauthorized users and thieves. But if you forget your pass- 
word, don't panic. AST provides you with an individualized 
SmartKey™ to let you back in. 


UNLIMITED PORTABILITY. When you're rushing through 
the airport, the PowerExec won't slow you down. It weighs just 
5.9 pounds and measures 11.5" x 8.5" x 1.83". The battery charger 
weighs under one pound, bringing the PowerExec's total travel 
weight (with power cord) to just over seven pounds. To get you 
on your way quickly, the battery pack takes only 90 minutes to 
charge completely—about the time it takes to go to lunch. 


ies _ 


POWEREXEC. Imagine how far you could go with the 
PowerExec. And if you encounter trouble along the way, AST will 
repair your system for free within 48 hours?" 


PowerExec pricing starts at just $2395. For 
information on the PowerExec, call us today 
at 1-800-876-4AST in the U.S. and Canada. 8 
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“STUNNING” 


. crisp and bright screen... Windows, July 1992. 


“BREATHTAKING” 


beauty is NECS UltraLite SL/25C... PC Laptop Computers, July 1992. 


“IDEAL” 


for Windows and graphics programs... Laptop Buyer's Guide & Handbook, July 1992. 


"SPECTACULAR" 


color... PC Magazine, January 14, 1992. 


“FASTEST” 


machine we tested... PC World, September 1992. 


“OUTSTANDING” 


ultra-quiet keyboard... Windows, July 1992. 


“SUPERB” 


color screen and fast hard disk... PC Magazine, January 14, 1992, 


The experts weren't at a loss for words when they reviewed the NEC UltraLite® SL/25C. 
For more information, call 1-800-МЕС-ІМЕО * 
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PORTABLE NEWS 


AST’S POWEREXEC HERALDS 
THE NEXT GENERATION 


= FD >р I 
GENE SMARTE 


| he enabling technologies needed to 
"reduce the size and weight and in- 
crease the performance of notebook 
. Systems are ably represented in the 
new PowerExec from AST Research. This 
notebook embodies many of the charac- 
teristics that savvy users seek. It is up- 
gradable and expandable (it includes two 
PCMCIA-compatible slots), and it has 
improved power management to prolong 
battery life. 

On the outside, the PowerExec appears 
much like other notebook systems, mea- 
suring 8.5 by 11.5 by 1.83 inches. With a 
NiMH (nickel-metal-hydride) battery pack 
installed, it weighs 5.9 pounds. The AC 
adapter adds almost 1 pound more, to pro- 
duce a total carrying weight of just under 
6.9 pounds (see the photo above). Includ- 
ed with the system is a full-travel 83-key 
keyboard with 12 function keys and a com- 
plete assortment of connectors to the out- 
side world, including ones for an external 


keyboard and a mouse. 

Unfolding the top reveals a 9'h-inch 
LCD monitor. Currently, you can choose 
either monochrome or, for $500 more, pas- 
sive-matrix color. Àn upgrade to an ac- 
tive-matrix color screen is planned to be 
available by the end of the year. The dis- 
plays provide 640- by 480-pixel VGA res- 
olution with 64 shades of gray or 256 si- 
multaneous colors. Inside, the PowerExec 
has a 25-MHz 38651. with a 64-KB cache, 
4 MB of RAM (user-expandable to 20 
MB), a coprocessor socket (you can add 
the chip yourself), a floppy drive, and up to 
a 160-MB hard drive. 

One of the first things that many of us 
think about is how quickly our new pur- 
chase will become obsolete. AST claims 
that the PowerExec's 386SL processor can 
be replaced with a 3-volt 32-bit processor 
when one becomes available. This is not a 
user upgrade, because it requires a pro- 
cessor board change. The PowerExec uses 
an upgradable flash-EPROM BIOS. 

AST is among the first companies to 
offer two PCMCIA slots. It also provides 
six optional cards to fill them: a 2400-bps 
modem; a 2400-bps modem/9600-bps fax 
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PowerExec 

with 4 MB of RAM, a 60-MB hard drive, 
а 3'^-inch 1.44-MB floppy drive, and an 
AC adapter: monochrome display, 
$2395; passive-color display, $3395; 
active-color display, $4395 


AST Research, Inc. 

16215 Alton Pkwy. 

Irvine, CA 92713 

(800) 876-4278 

(714) 727-4141 

fax: (714) 727-9355 

Circle 1000 on Inquiry Card. 


AST's PowerExec notebook 
offers expansion and upgradability 
in a smartly designed package. 


modem; a 14,400-bps data/fax modem; 
and a 10Base-T Ethernet, Token Ring, or 
SCS] adapter. Several third-party vendors 
have recently announced PCMCIA pe- 
ripherals, as well. PCMCIA-based storage 
sells for about $50 per megabyte at the re- 
tail level. The PowerExec also has a con- 
nector to drive an external monitor simul- 
taneously with its LCD. 

AST claims that the notebook’s power 
management approach lets the system op- 
erate for nearly 6 hours on a charge (BYTE 
did not perform its battery-life tests on this 
beta version of the PowerExec). In a pinch, 
you can use 12 AA cells for about 1'4 
hours. NiMH batteries, a more efficient 
backlighting and power-supply design, and 
the use of components that consume less 
power contribute to the PowerExec’s long 
battery life. The notebook has heuristic 
power management software that “learns” 
how you use the system and adjusts sleep 
mode, hard drive halting, and backlight- 
ing shut-off according to your work habits. 
For convenience, you can hot-swap bat- 
teries by putting the system into a "sus- 
pend" mode, and you can charge a battery 
in about 90 minutes with the system off 


or between 2 and 3 hours with the system 
on, depending on use. 

If you’ve ever tried to use external or 
clip-on pointing devices and their atten- 
dant connecting cables with a notebook, 
you probably wished for something sim- 
pler. On the front of the PowerExec is a 
special connector/mounting clip similar to 
acamera’s hot shoe. AST has a trackball- 
like SmartPoint pointing device ($69) that 
slips into this hot shoe, eliminating the ca- 
bling requirements. With the SmartPoint 


installed, you can close the PowerExec 
case and fit the system into an optional 
leather briefcase ($99). 

A couple of other features are worth 
noting: First, there is a connector for a se- 
curity cable lock. If someone steals your 
PowerExec and you have the password 
option activated, the thief will have diffi- 
culty using the purloined portable. A spe- 
cial plug-in ROM hardware key is required 
to defeat the password requirement. Sec- 
ond, if you need to do massive data ex- 


changes between a desktop system and 
your PowerExec, an AST-designed re- 
ceptacle fits into a spare 5'4-inch floppy 
drive slot on your desktop system and en- 
ables you to connect the removable hard 
drive from the PowerExec directly to the 
desktop machine. 

AST's PowerExec represents an intel- 
ligent refinement of the notebook PC. Its 
attention to expansion, upgradability, and 
usability exemplify what the next genera- 
tion of portable systems should be. O 


Portable 
Presentations 


iving the best presentation possible— 

to make a sale, to get your ideas no- 
ticed, or simply to deliver a message— 
has become more and more dependent on 
the computer as multimedia has become 
increasingly important for presentations. 
People who give presentations on the road 
can never be sure that the proper equip- 
ment for their needs will be available at 
their destination. 

Jovian Logic says that its Genie portable 
scan converter allows for mobile multi- 
media presentations with a minimum of 
equipment. The 10-pound unit lets you 
play presentations off your notebook's 
hard drive on any standard video device, 
such as a TV, VCR, or portable LCD pro- 
jector. The Genie is plug-and-play; there is 
no need to install an internal card in your 
computer. 

The Genie costs $1695. Contact Jovian 
Logic Corp., 47929 Fremont Blvd., Fre- 
mont, CA 94538, (510) 651-4823; fax 
(510) 651-1343. 

Circle 1002 on Inquiry Card. 


Totable Pointers 


he NewPoint trackball from Mouse 
Systems mounts on the side of your 
portable PC and comes with software for 
both DOS and Windows. It features what 


WHAT'S NEW 


Mouse Systems refers to as the Advanced 
Positioning System, an optomechanical 
tracking system designed for accuracy. 
The NewPoint's base resolution is 200 cpi, 
adjustable via a ballistic driver from 20 to 
6400 cpi. The trackball is Microsoft pro- 
tocol-compatible. 

The NewPoint trackball is priced at 
$129.95 and comes with a lifetime cus- 
tomer-service guarantee. Contact Mouse 
Systems Corp., 47505 Seabridge Dr., Fre- 
mont, CA 94538, (510) 656-1117; fax 
(510) 770-1924. 

Circle 1003 on Inquiry Card. 


MSI's PC Stylus appears to be a cross 

between a trackball and a pen. You can 
roll it across a surface to move the cursor, 
as you would with a pen or a mouse, or 
you can flip it and rotate the ball with 
your thumb, as you would with a track- 
ball. It is adjustable from 400 to 1600 
dpi. Standard software includes Menu- 
Direct, a hard drive management and 
menuing utility, and Cursorific, a Win- 
dows utility that lets you modify the cur- 
sor for legibility. 

The PC Stylus sells for $89.95. Contact 
International Microcomputer Software, 
Inc., 1938 Fourth St., San Rafael, CA 
94901, (800) 833-4674 or (415) 454-7101; 
fax (415) 454-8901. 

Circle 1004 on Inquiry Card. 


Three New Ways to 
Connect to a LAN 


ircom led the way in LAN adapters 

that plug into the parallel port of your 
portable computer. Now it leads the way 
again with the CreditCard Ethernet Adapt- 
er, a PCMCIA 2.0-compatible card. The 
card's dimensions are about the same as its 
namesake’s, except that it is just under 1А 
inch thick. It fits into the PCMCIA slots 
found in notebooks from Toshiba, AST 
Research, Dell, and others. 

The CreditCard supports major Ethernet 
10Base-T network operating systems, in- 
cluding Novell NetWare, Artisoft LAN- 
tastic, Microsoft LAN Manager, and DEC 
Pathworks. Xircom claims that its 16-bit 
interface provides performance similar to 
that of 16-bit internal Ethernet cards. 

The CreditCard is expected to sell for 
under $500. Contact Xircom, Inc., 26025 
Mureau Rd., Calabasas, CA 91302, (800) 
874-7875 or (818) 878-7600; fax (818) 
878-7630. 

Circle 1138 on Inquiry Card. 


k? eflexion Technologies has introduced 
a highly integrated parallel-port LAN 
adapter called the EtherPort Executive. 
This device, the company claims, sports 
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NEWS 


SRobotics has just released the 
first fax modem designed specif- 
ically for palmtops and personal 
organizers, which just don’t 
have the CPU speed (or the RAM) to 
successfully run fax software on their 
own. The WorldPort Palmtop Fax/Data 
Modem uses the Hayes AT command 
set for data transmission, with exten- 
sions to support fax operation. These 
fax commands must be issued manu- 
ally from the DOS command line or by 
using a communications program. 

For example, to dial the number 555- 
1212 for data transmission, you send 
the string ATDT5551212 to the mo- 
dem (in ASCII). If you send 
ATB7DT5551212, the modem goes 
into fax mode and prompts you to send 
the file you want to transmit. There are 
also commands to set up the caller ID 
and the font sizes to be used. 

I tested the modem with a Hewlett- 
Packard HP 95LX and found that it 
worked well until the file size exceed- 
ed a page (about 4000 bytes). A buffer 


FIRST IMPRESSION 
THIS MODEM DOESN’T NEED ANY FAX SOFTWARE 


TREVOR MARSHALL 


ЖИИ. "а 


USRobotics’s WorldPort Palmtop 
Fax/Data Modem provides fax 
operation to hand-held PCs without 
the need for a separate software 
package. 


in the modem holds the page being 
transmitted, and when the buffer is full, 
the modem sends a Control-S (X-OFF) 
character to the computer. The HP 
95LX’s built-in software did not rec- 
ognize the X-OFF, and a buffer over- 
flow ensued, I tried using the DOS 
command line, as suggested in the man- 
ual, but that produced similar results. 


USRobotics says that it is addressing 
the problem and that it should be fixed 
by the time you read this report. 

Nevertheless, this modem is a sig- 
nificant technological achievement, en- 
abling palmtop and organizer users to 
send faxes with a minimum of hassle. 
There will no doubt be many more all- 
in-one fax modems becoming available 
over the next few months. 


WorldPort Palmtop Fax/Data 


Modem 
$249 


USRobotics, Inc. 

8100 North McCormick Blvd. 
Skokie, IL 60076 

(800) 342-5877 

(708) 982-5010 

fax: (708) 982-5235 

Circle 1001 on Inquiry Card. 


a thin-net connector that relieves strain on 
your notebook's connector. In addition to 
thin-net, the EtherPort Executive supports 
twisted-pair Ethernet and provides a local- 
printer pass-through parallel port. Drivers 
currently support Novell NetWare, and 
Reflexion Technologies says it will release 
drivers for NDIS and NetBIOS shortly. 

The EtherPort Executive sells for $399 
with a two-year warranty. Contact Re- 
flexion Technologies, Inc., 109 Fourier 
Ave., Fremont, CA 94539, (800) 767-4901 
or (510) 656-4900; fax (510) 656-0527. 
Circle 1139 on Inquiry Card. 


ntellicom boasts that its TPair-PNA/ 

QL portable network adapter is the first 
available with universal network drivers 
that support multiple protocols simultane- 
ously. It is compatible with any 10Base-T 
Ethernet network and provides a pass- 
through parallel port. 

The TPair-PNA/QL sells for $468. Con- 
tact Intellicom, Inc., 20415 Nordhoff St., 
Chatsworth, CA 91311, (818) 407-3900; 
fax (818) 882-2404. 

Circle 1140 on Inquiry Card. 


Where's an RJ-11 
When You Need One? 


s anyone who travels frequently 

knows, not every hotel is accommo- 
dating when it comes to telecommunica- 
tions via modem. The phones are hard- 
wired into the system, and no jacks are 
available for your modem. At this point, 
you can give up, or you can splice into the 
line using a jackknife and alligator clips, or 
you can get an acoustic coupler. 

An acoustic coupler attaches to the 
phone's headset and works, well, acousti- 
cally. The Telecoupler II from Computer 
Products Plus works at speeds of up to 
9600 bps and allows you to transfer both 
data and fax. It runs on a 9-volt battery 
and weighs 9.2 ounces. A Velcro strap 
helps ensure a snug connection. 

The Telecoupler II sells for $159.95. 
Contact Computer Products Plus, Inc., 
16351 Gothard St., Huntington Beach, CA 
92647, (714) 847-1799; fax (714) 848- 
6850. 

Circle 1141 on Inquiry Card. 
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SCSI Comes to 
the Portable 


M any significant storage devices, such 
as CD-ROM drives, optical drives, 
and tape drives, rely on SCSI connections 
to the host system. Unfortunately, portables 
rarely have SCSI ports built in. The AL- 
1000 SCSI adapter from Always Tech- 
nology attaches to the parallel port and 
provides that missing SCSI connection. 

Always Technology claims that its par- 
allel-port inquiry scheme provides supe- 
rior performance and works with a wide 
range of parallel-port chips, including both 
unidirectional and bidirectional designs. 
The AL-1000 also comes with a set each of 
both DOS and Windows software for in- 
stallation with many types of SCSI de- 
vices. 

The AL-1000 sells for $199. Contact 
Always Technology Corp., 31336 Via Col- 
inas, Suite 101, Westlake Village, CA 
91362, (818) 597-1400; fax (818) 597- 
1496. 

Circle 1142 on Inquiry Card. 
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The World At 
Your Fingertips. 


INTRODUCING A 1.3 LB. РС. 
SEND & RECEIVE E-MAIL AND MORE. 

Imagine a portable PC that lets you send and 
receive e-mail, modem a memo to the home office, 
write reports, create spreadsheets, manage your 
calendar, calculate your expenses...work non-stop for 
len hours...and is so portable that it weighs about the 
same as a notepad. 

A futuristic fantasy? Not unless the future is now. 
Itsthe ZEOS Pocket PC, and only ZEOS has it. You're 
going to love how portable and affordable it is. In fact, 
we think you'll find it's the one PC you'll want to take 
with you everywhere! 


COMPACT YET COMPLETE. 

At only 9%" x 4%" and only 1.3 lbs., what's great 
about the ZEOS Pocket PC is that it has a keyboard 
you can really use. If you're accustomed to typing 
with both hands, switching to a palmtop can be awk- 
ward because the keyboard only lets you type with 
one hand or even one finger. Yet the ZEOS Pocket 
PCs keyboard lets you use both hands easily, so you 
wont sacrifice comfort and speed for portability. 

And even though it’s small, the ZEOS Pocket PC 
carries a full suite of industry standard software 
already loaded and ready to go! You get Microsoft DOS 
5.0 system files with built-in file transfer and Microsoft 
Works 2.0 with word processing, spreadsheet, data- 
base and communications programs. Plus, you get a 
personal organizer which includes a calendar/planner, 
"todo" list, business card file, information retrieval 
(for country codes, converting measure- 
ments and currency) and more. 
Its everything you need 
tomanage your 
life! 


Word 
processing, 
spreadsheet, 
latabase and 
communications 
programs ... 
plus a personal 
organizer. 
Already loaded 
and ready to go! 
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YOUR LINK TO THE WORLD. 

Modem a memo toa client; send and retrieve your 
e-mail. With the Pocket PC'S optional fax/modem, 
you can communicate worldwide. Plus, expanding 
the memory is another easy option—with an addi- 
tional memory card that slips right intoa slot on the 
systems underside. And that's not all. 


IT JUST KEEPS GOING... 

Ten hours of continuous use? Absolutely! All it 
takes isthe two AA alkaline batteries included with 
your system. And your ZEOS Pocket PC has great 
power management, too—it automatically switches to 
the suspend mode when you take a break. Plus, when 
you turn off your system, then turn it on again, it goes 
right back to where you left off. What a time-saver! 


FREE 24-HOUR TECH SUPPORT. 

Questions about your purchase? ZEOS technical 
support is 24 hours a day, 365 days a year, and always 
toll-free. And we back every ZEOS purchase with our 
30-Day Absolute Satisfaction Money-Back Guaran- 
tee, One Year Limited Warranty and more. 


ORDER YOUR ZEOS POCKET PC TODAY! 
Call us today at 800-423-5891. You're going to 


love the new ZEOS Pocket PC. 
We guarantee it! 


“A wonder of small-scale 


engineering” 


-PC Week 
September 14, 1992 


ONLY $595! 


* CPU: Industry-standard 
NEC V30. 


» Memory: 1MB of RAM and 
1.5MB of ROM. 


9 Size: Only 1.3 Ibs., 
9" x AY" x "AS 

* Power Supply: Two AA 
alkaline batteries and 2032 
Lithium back-up battery, all 
included. Ten hours battery 
life with continuous use, 
even more in suspend 


mode! 


= Preloaded Software: 
MS-DOS 5.0 system files, 
Microsoft Works 2.0 (word 
processing, spreadsheet, 
database and communica- 
tions programs) and a per- 
sonal organizer, planner, to 
do list, card file, information 
retrieval and calculator. 


“1/0 Ports: One serial, one 
parallel and two PCMCIA 
memory card connectors. 


“Carrying case, cables and 
adapters included. 


* Power Management: Auto- 
matic transition between 
active, doze and suspend 
modes. 


9 Screen: Easy-to-read 7" x 
2%" 640 x 200. 80 х 25 
character display. 


= Keyboard: 81-key with 
12 function keys, embedded 
numeric keypad and spe- 
cial-Function hot keys. 


= Order a Special Travel Kit 
for only $249! Comes with 
send/receive fax/modem 
and communications 
software. 


ORDER NOW TOLL FREE: 


800-423-5891 


Fax Orders: 612-633-1325 
Government: 800-245-2449 
Outside U.S. and Canada: 
612-633-6131 

Hearing Impaired (TDD): 
800-228-5389 
MasterCard, VISA, Discover, 
American Express, Z-Card;" 
COD and Leasing Programs 
Open 24 Hours a Doy, 

365 Days a Year! 


All prices ond specificotians are subject ta 
change withaut notice. Please call for current 
pricing ond warranty details. ZEOS is o pub- 
icly raded company: NASDAQ symbol: 
ZEOS. © ZEOS Internotionol, Ltd., 530 5th 
Ave. NW, St. Paul, MN 55112 USA, All prod- 
ucts ond company nomes are trademorks or 
registered trodemorks of their respective 
holders. PT2-BYT-9211 


The only notebook 


This fine Italian 
with a tilt & swivel leather carrying 
display. Great for case is an addi- 


sharing data or tional option. 

keeping it private. Loaded with " MH M Y 

Easily adjusts for pockets and x "эи 

perfect viewing. features Digital brightness and contrast 
everyone will buttons make screen adjustment 
appreciale. $0 easy. 


ZEOS Freestyle/SL, 
More features at a lower cost 
than any other notebook. 


To try and compare the new ZEOS 
Freestyle/SL to any other notebook is next 
to impossible. Because nothing else has 
allits features. And even with all these 


e A NOTEBOOK KEYBOARD 
YOU'RE GOING TO LOVE. 
We re-designed and re-sculpted every 
key from scratch. Even the key-switch mech- 
great features, nobody can match the price. @ anism wasinvented anew. And we added the 


Features and price. It would seem the new 
ZEOS Freestyle/SL is the best of all worlds. It is. 


DESIGNED BY USERS. JUST LIKE YOU! 

We asked our customers what it is they want in the perfect 
notebook. The first thing they told us is that most notebooks 
look like a cigar box with a lid. They told us they wanted 
not only good looks, but things like great power and great 
battery life. Lightweight too, like five pounds and change. 
And the keyboard should be effortless to use. The entire 
product had to be extremely durable. And that was just 
for starters. 


mouse key for easy cursor control. It is the 
absolute perfect notebook keyboard. What else? 

Lots else! Like the best display system of any notebook 
available any where. We listened here too. The screen is big 
and easy to read. Plus, it's high contrast and it's fast. It's also 
very easy to adjust. People said contrast and brightness 
knobs were hard to use. So we replaced them with soft 
touch buttons that electronically adjust screen settings at 
your command. Then we really got creative. 


THE ONLY NOTEBOOK WITH A TILT & SWIVEL 
DISPLAY. 
Can you imag- 


SL POWER. SL МВ 60MB Onl 1895 | ine your desktop 
BATTERY LIFE. : : 
64K CACHE! , V ; PC without a tilt 


We listened well. 

Then we got down to work. For the chipset and CPU we 
selected the Intel 25MHz SL. We then built in a high-speed 
64K SRAM cache as standard. We know this system might 
well replace a desktop for many users. 

And power to your ZEOS Freestyle/SL system is provided 
by our advanced battery system. The fully enclosed light- 
weight battery packs easily snap in and out and can be 
“quick-charged” when the system is not being used or trickle- 
charged when in use. So what happens when the power is on? 


GREAT VIDEO TOO. 

You get great video! Because for video control, we chose 
the amazing new Cirrus Logic УСА controller. It not only 
consumes less power, it also produces the fast crisp images 
you're looking for. And with a business machine like this 
you'll also appreciate our dual display capabilities. You can 
connect an external УСА color monitor for simultaneous 
co-display. And that's not all. 


and swivel dis- 

play? Neither 
could we. So why not incorporate that feature into a note- 
book. With the ZEOS Freestyle/SL notebook you can adjust 
the screen left and right as well as tilt it up and down. Now 
you can truly adjust your notebook screen to the perfect 
viewing angle. 


IT FLOATS TOO. 

And then there is the "floating" screen. When you're 
facing your new ZEOS Freestyle/SL, the screen actually 
appears to "float" in the air in front of you. It's the only 
notebook that can really be used sitting on your lap! 


EXTRA, EXTRA, EXTRAS. READ ALL ABOUT 'EM! 
We've made more options available than ever before. 
Like our modem with send/receive fax. And memory up 
to 20MB, hard drives to 180MB, even an optional Italian 
leather carrying case! Extra batteries and a charging stand 

are available too. Call 800-423-5891 for all the details. 


Built-in mouse key 
provides easy 
cursor control. 
Leave those 

bulky mice 
behind! 


This sliding port door won't 
break off or come loose. 
Saves your fingers too. 


ZEOS. #1 RATED NOTEBOOKS, SERVICE & SUPPORT! 

PC Magazine recently surveyed notebook users for their Service and Reliability 
issue. Their findings? “Only ZEOS portable PCs achieved significantly higher- 
than-average ratings in all four categories.” The categories were reliability, future 
purchase plans, repair service satisfaction and technical support. And remember, 
ZEOS technical support is 24 hours a day, 365 days a year, toll free. And we back 
your new ZEOS Freestyle with our 30-Day Absolute Satisfaction Money-Back 
Guarantee, One Year Limited Warranty and more. 


ORDER YOUR AMAZING ZEOS FREESTYLE/SL NOW. 
Ordering your new ZEOS notebook is easy. Simply pick up the phone and give 
us a call. A friendly ZEOS Systems Con- CALL NOW TOLL FREE: 


sultant is ready to answer any questions 


you may have. You’re going to love your 800- 423- 5891 


new ZEOS notebook. Give us а call! 


Purchase orders from Fortune 1000 companies, governments and institutions are subject to approval. Leasing 

programs are available. All prices and specifications are subject to change without notice. Please call to confirm pricing, 
specifications and warranty details. All products and company names are trademarks or registered trademarks of their 
respective holders. ©1992, ZEOS International, Ltd., 530 5th Ave. NW, St. Paul, MN 55112 USA. ZEOS isa publicly 
traded company (NASDAQ symbol: 2ЕО5). X202-BYT-9209 
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NEW ZEOS FREESTYLE/SL 
ONLY $1895 


Intel 25MHZ 386SL, 64K cache! 
2MB RAM standard, expand- 
able to 20MB. 

60MB hard drive, options to 
180MB, 3.5" 1.44MB floppy. 
Backlit 95" VGA display 

with Tilt/Swivel base. 
Simultaneous display with 
external VGA monitor. 
Snap-in and -out battery 
packs provide for a real 3-4 
hours of typical operation or 
even longer depending on 
your applications. 
Quick-charge in little over an 
hour with the small lightweight 
AC adaptor. 

8.5" x 11.3", 5.6 pounds, built- 
in soft carrying handle. 
81-key keyboard with built-in 
full-size inverted "T" arrow keys. 
Serial, parallel and VGA ports 
with standard connectors pro- 
tected by a durable, easy-to-use 
sliding door. No more broken 
doors or broken fingernails! 
30-Day Money-Back Guarantee 
One Year Limited Warranty, 
ZEOS Customer Satisfaction 
Package. 

Loads of options. Modems, 
carrying cases and more! 
Designed and built by ZEOS 
right here in the USA. 
24-Hour-a-Day Toll-Free 
Telephone Support, 365 Days 
a Year. 

Upgrade Packages Too: Call 
for details about absolutely 
loaded systems featuring more 
memory, bigger drives and 
Windows. 


Fax Orders: 612-633-1325 

Government: 800-245-2449 

Hearing Impaired (TDD) 
Orders: 800-228-5389 

Outside US and Canada: 
612-633-6131 

MasterCard, Visa, Discover, 

Am Exp, 2-Сага“ 

Open 24 Hours a Day, 

365 Days a Year! 
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TONAL уу, 


‘Trade memories 


with your friends. 


Memories. 

Remember the time you borrowed the company laptop and couldn’t find the files you left in the 
hard drive? Or the time you needed to get at some data in the hard drive when someone had 
the computer on the road? 


Aurum’s new 486 notebook computer — with interchangeable 2.5" hard drives — will 


make such unpleasant memories a thing of the past. Because now each of the notebook’s 
users can have a 60, 80, or 130 MB hard drive of their very own. Not only is data security 
enhanced, but the hard drives can be connected to any of our powerful desktop systems so data is avail 
able even if the notebook isn’t. 

You may be unfamiliar with the Aurum name, but you are familiar with Aurum products. Since 1980 


we have designed and built literally hundreds of thousands of computers for leading companies in ove 


$1,995 


© Intel486™ SX/25 with 8KB cache 
* 4 MB RAM expandable to 16 MB 
* 80 MB drive; 6.3 lbs. total wt. 
* Advance Power Management for 
longer battery life 
* External keyboard & 100 pin ports 
* 640 x 480 VGA LCD Display 
* Windows 3.1 and DOS 5.0 
* Additional disk drives: 
80 MB $399, 130 MB $499 


50 countries throughout the world. 


Call us right now at 800-55-AURUM< and orde 


a notebook and some hard drives that yo 
can exchange with your friends. Becaus 
Aurum's price, per- 


formance, service and 


support are the fin- 
est in recent memories. 800-55-AURUNM 


AURUM Computer Corporation, 5 Pond Park Road, Hingham, МА 02043. Telephone: (617) 749-5092, Fax: (617) 749-5188 © 1992 AURUM Computer Corporation. All rights reserve 
The Intel Inside Logo is a tradmark of Intel Corporation. 
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BYTE’S 


ESSENTIAL GUIDE 
TO NOTEBOOK PCS 


The BYTE Lab tests 65 notebooks for performance, portability, value, 
and suitability as desktop replacements 


MICHAEL NADEAU AND JOHN WOLFSKILL 


Ї all the genres of portable PCs, the notebook represents the largest and 
fastest-growing segment. Approaching the desktop in computing power, 
the notebook provides a means of carrying large volumes of important data, 
transmitting and receiving data remotely, and working at locations where no 


other computer is available. It has also become a strategic weapon for businesses 
looking to get a competitive edge. For these reasons, focusing on notebooks for this 
buyer’s guide was a simple decison. 

The BYTE Lab tested 65 notebooks for value, portability, suitability as a desk- 
top replacement, and performance. On the surface, the systems are remarkably 
similar, with few exceptions. Most are within a fraction of an inch of the same di- 
тпепѕіопѕ —1 1 by 8.5 by 2 inches—and range from 6 to 8 pounds in weight. The 
real differences occur where the vendors made compromises. For example, using 
a lighter battery saves weight but gives you less battery-operation time. Using a col- 
or LCD improves the video, but it adds weight and bulk, boosts the price, and re- 
duces battery life. 

A word to the wise: All notebooks are the result of some sort of compromise. It 
is physically impossible to include all the functionality of a desktop system, or 
even to have every desirable notebook trait, in a package the size of a hardcover book. 
Not one of the systems here received the highest rating in all categories. 

We designed our tests and the presentation of the results to allow you to make easy 
comparisons among the systems according to your primary needs. The table start- 
ing on page 34 allows you to quickly see the strengths and weaknesses of each 
system. Again, no notebook does it all. A few come close, but those are also among 


the highest-priced systems. 


Selection and Testing 

Our selection process was simple: We re- 
viewed every commercially available note- 
book PC we could get our hands on, pro- 
viding it used at least a 386SX processor. 
We considered the so-called subnotebooks, 
which weigh 2 to 3 pounds, as a different 
class of computer (see the text box "Zeos 
Pocket PC One-Ups Poget PC” on page 
33). Some vendors chose not to partici- 
pate in the review. AST Research and 
CompuAdd (but not its mail-order cousin 
CompuAdd Express) were in the midst of 
model changes and could not get their new 
units to us in time. For a look at a prepro- 


duction version of AST’s new PowerExec, 
see “AST’s PowerExec Heralds the Next 
Generation” on page 8. 

For each rating category, we weighed 
variables from each system’s specifica- 
tions, results of the benchmark tests, and 
our experiences while using each note- 
book. The five ratings we used are poor, 
fair, satisfactory, good, and excellent. A 
color-coded icon appearing next to the de- 
scription of a system indicates that we rat- 
ed the notebook good or excellent in that 
category. An explanation of how we came 
to our conclusions in each rating category 
follows. 


Value: The price of a system 
is not as important as what you 
get for it. For 386SX/SL-class 
systems, we expect the follow- 
ing as standard equipment: a floppy drive, 
DOS, a 60-MB hard drive, a VGA screen, 
and 2 MB of RAM. More powerful sys- 
tems should have at least an 80-MB hard 
drive, a pointing device if Windows comes 
standard, and 4 MB of RAM. With all oth- 
er factors being equal, performance ex- 
pectations should be roughly proportional 
to the price. 

Standard extras, such as a modem, ap- 
plications software, or a spare battery, were 
also taken into account. All the notebooks 
came standard with either DOS 5.0 or DR 
DOS 6.0. In addition, we considered how 
a system is sold. Direct marketers generally 
do not discount listed prices. Systems sold 
through dealer channels are often dis- 
counted, perhaps by as much as 25 per- 
cent. Value is also a function of how well 
each notebook fares in the other categories: 
Someone might be willing to pay a pre- 
mium for a portable system that also works 
well as a desktop unit, for example. 

Systems that we think offer exception- 
al value include the Аста 386DX/33 
Executive Notebook, the ALR Ranger 
MC4SX/25 Model 120, the Gateway 
Nomad 420SXL, and the MicroExpress 
NBDX33. Notebooks rated less highly 
may represent good buys to people willing 
to pay a premium for their strengths. 


Portability: We considered 
both obvious and not-so-obvi- 
ous factors for what is argu- 

> ably the most important of our 
four categories. Size and weight are obvi- 
ous factors; however, people rarely carry 
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PORTABILITY PRODUCT GUIDE 


ACMA 386DX/33 


ALR RANGER 


AQUILINE 3500 


just the basic notebook when traveling. 
We weighed not only the system, but also 
the power supply, an extra battery, and the 
necessary cables to determine traveling 
weight. That weight could be more or less, 
for example, if you include manuals or 
leave the extra battery behind. 

Battery life is an important portability 
consideration for some, especially those 
who use a notebook frequently while they 
are away from a source of AC power. Our 
battery tests were run with the systems’ 
power management enabled. For units that 
allow a range of power-saving settings, 
we set them to a median level. BYTE’s 
Thumper II battery-life test-bed uses eight 
pairs of robot arms, powered by servo mo- 
tors, to simulate an actual working ses- 
sion, including both typing and disk I/O. A 
host 286-based system monitors every- 
thing and keeps track of time. 

Most notebooks include an internal flop- 
py drive; some, however, have external 
units. This could be a plus or a minus in 
terms of portability depending on how you 
use your notebook. If you use a floppy 
disk only to install software, then you can 
save weight and bulk by leaving your flop- 
py drive behind. Otherwise, lugging one 
more separate component around is a has- 
sle. We did not consider how the floppy 
drive was implemented in determining our 
ratings. 

For durability, we looked for a strong, 
rigid case that protected the LCD, port 
doors that offered good protection and 
stayed with the machine, good fit and fin- 
ish, and a keyboard with a solid feel. 

We rated 11 systems as excellent in the 
portability category: the Compaq LTE 
Lite/25, the Dell NL20, the three machines 
in the Gateway Nomad series, the Grid 
1660, the NCR 3170, the three machines in 
the Texas Instruments TravelMate 4000 
series, and the Toshiba T2200SX. These 
notebooks provide small size, low weight, 
ruggedness, and long battery life all in one 
package. The only system we rated as poor 
in the portability category is the Ergo Note- 
Brick 486, one of the heaviest and biggest 
we reviewed. 


um Suitability as a desktop re- 

placement: As notebooks be- 

come more capable, many peo- 

ple are using them as their only 

computer, perhaps connected to a dock- 

ing unit, a CRT monitor, and a full key- 

board at the office. The advantages of such 

a setup include cost savings and the knowl- 

edge that you always have the files you 
need with you when you travel. 

Users generally expect greater perfor- 

mance from a desktop than from a note- 

book, and many of the 386SX/SL-class 
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systems we reviewed simply cannot de- 
liver such performance. Similarly, the 
lower-end notebooks often have limited 
expansion capability; they often have no 
docking unit available, and their maxi- 
mum RAM levels are sometimes as low 
as 5 or 6 MB. 

We expect a good desktop replacement 
to be capable of running popular business 
software as well as a desktop does; to have 
Super VGA external video capability; to be 
expandable to at least 10 MB of RAM; 
and to have a full complement of external 
ports and the option of a docking unit. The 
docking unit generally provides addition- 
al storage (important for backing up the 
notebook's hard drive), slots for full-size 
add-in cards, and a base to attach a full- 
size monitor and keyboard. 

If a docking unit is not available, then a 
good keyboard and superior LCD quality 
are musts. The best keyboards approxi- 
mate the feel and layout of a desktop key- 
board, providing full-size key caps, full 
travel, and separate PageUp, PageDown, 
Home, and End keys. Building a good 
notebook keyboard often means making 
a wider system, however. 

A color LCD, especially an active-ma- 
trix type, greatly improves a notebook's 
standing as a desktop replacement. The 
Toshiba T4400SXC80, for example, of- 
fers crisp, bright colors and superior reso- 
lution; the only feature of a color CRT 
monitor that you give up is screen size. 

In fact, the three active-matrix color sys- 
tems—the Compaq LTE Lite/25, the NEC 
UltraLite SL/25C, and the Toshiba 
Т44005ХС80—аге the only ones that re- 
ceived an excellent rating as a desktop re- 
placement. They did so on the strength of 
their video, usability, performance, and 
expandability. Systems we cannot recom- 
mend as your only system are the ARC 
3025, the Bondwell 386SL/F, the Everex 
AGI Travelpro SX/25, the Keydata 
Keynote 3868X-25, and the Tandy 3800 
HD. Limited expansion capability and per- 
formance were deciding factors for all 
these notebooks. 


Performance: This may or 

may not be an issue for you. If 

you simply want to run basic 

p" DOS applications, such as a 
word processor, a communications pack- 


.age, a scheduler, or perhaps a flat-file 


database manager, any of the systems re- 
viewed here will more than meet your per- 
formance needs. On the other hand, if you 
want to run Windows or if your applica- 
tions are more demanding—financial anal- 
ysis or CAD, for instance—you will want 
all the power you can afford to buy. 

The BYTE portable benchmarks test at 
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both the low level, measuring the speed 
of all a system’s individual components 
(CPU, FPU, hard drive, and video), and 
the applications level, which gives you an 
idea of what to expect for real-world per- 
formance. The applications benchmarks 
provide performance indexes for both DOS 
and Windows operation (see the figure). 
All scores are compared against our base- 
line system, the Toshiba T2200SX. 

The T2200SX was one of the better- 
performing notebooks when we first test- 
ed it over two years ago. Now most note- 
books, with their faster CPUs, outperform 
it with ease. The five top-performing Win- 
dows systems we reviewed were the Am- 
rel MLT486DXU, the Aquiline 3500, the 
Ergo NoteBrick 486, the Gateway Nomad 
425DXL, and the TI TravelMate 4000 
WinDX/25. The five fastest DOS note- 
books were the Amrel MLT486DXU, the 
Aquiline 3500, the Compudyne 4DX/33, 
the Ergo NoteBrick 486, and the Gateway 
Nomad 425DXL. 


The Contenders 

The notebooks we reviewed are listed be- 
low in alphabetical order by company. The 
table lists them alphabetically within CPU 
groups. We’ve used symbols to indicate 
which systems were rated good or excel- 
lent in a particular category. 


Acma 386DX/33 
Executive Notebook 
At $2299, the Acma 386DX/33 altus a 
list of impressive features, good perfor- 
mance—especially for Windows—and 
top-notch documentation. Fitted with all 
full-size keys, the 386DX/33 provides ex- 
cellent typing action despite its abbrevi- 
ated key travel. A built-in fan keeps the 
electronics cool, but it could be the main 
cause of the system’s mediocre | hour, 41 
minutes of battery operation. The compa- 
ny offers a healthy list of options that in- 
cludes a docking station. Although the 
386DX/33 comes with a pair of serial 
ports, there’s no provision for an internal 
modem. One of the heaviest systems tested 
(at 8.56 pounds), the 386DX/33 is not very 
luggable by notebook standards. 

ALR Ranger 


MC4SX/25 Model 120 E 


Advanced Logic Research has a reputa- 
tion for producing high-performance desk- 
top PCs, and the Ranger does nothing to 
tarnish that image. Outfitted with a 25- 
MHz Intel 486DX, the Ranger screamed 
through our benchmarks with a DOS index 
of 5.79 and a Windows index of 3.60. If 
that's not fast enough, the unit is upgrad- 
able to a faster 486 CPU. The system 
comes in a sturdy case with a built-in 


carrying handle. The rubber-coated, full- 
travel keys provide excellent tactile re- 
sponse—a commodity that you'll find 
missing in the keyboards of many note- 
book PCs. 

The bright, paper-white LCD displays 
easy-to-read text. The $2495 (for the 60- 
MB version) Ranger offers options such 
as a hand-scanner port and a SCSI con- 
nector for CD-ROM drives. It also fea- 
tures an odd but interesting Quick-Snap 
mouse connector. Although the Ranger is 
one of the larger systems we tested, its 
high performance and low price more than 
make up for it. A version of the Ranger 
equipped with a 20-MHz 486SX and a 
passive-matrix color LCD (which was not 
available in time for testing) costs $2949. 


Ыл 
апа 420 E 


The 325XL comes with a 25-MHz AMD 
386SL CPU, an 80-MB hard drive, and a 
100-pin system-expansion bus. Although 
the 325XL is only a middle-of-the-pack 
performer, its power management system 
worked as advertised in our battery en- 
durance tests, delivering nearly 3 hours of 
operation. 

Virtually identical in appearance to the 
325XL, the slim and handsome Altima 
420 strikes a good balance between the 
essentials of performance and weight. At 
$2499 and 6.63 pounds, the 20-MHz 
486S X-based 420 offers better-than-aver- 
age performance and a crisp LCD with ex- 
cellent display-response time. Business 
presenters will appreciate the 420's abili- 
ty to display video on the built-in LCD 
and on an external monitor simultaneous- 
ly. Other features include an upgradable 
CPU, external 800- by 600-pixel Super 
VGA graphics, and an optional built-in 
trackball. 


Altima 325XL 


T) 
ae 


Amrel MLT386DXL-33 


сє» RT) 

and MLT486DXU 5 
Although bulkier than the average note- 
book PC at 2.3 inches high, the Amrel 
MLT386DXL-33 is aimed squarely at le- 
gions of Microsoft Windows users who 
require above-average performance. The 
33-MHz AMD 386DXL system comes 
standard with dual memory caches (32 KB 
internal, 64 KB external), an 80-MB hard 
drive, and a built-in trackball. The key- 
board lacks dedicated page-control keys, 
and the resting-L cursor/arrow key ar- 
rangement may require some adjustments 
for users who are used to desktop key- 
boards. On the back of the system you'll 
find a pair of serial ports and a built-in 
hand-scanner port. 


Break out the fire hoses, gang! The 
Amrel MLT486DXU really smokes. The 
$2795 machine screamed through the per- 
formance benchmark suite to surface as 
the fastest 33-MHz machine in the group. 
Its 11.02 index for DOS performance best- 
ed every other system reviewed here. With 
the exception of its 128-KB internal mem- 
ory cache, the Amrel MLT486DXU pro- 
vides the same features as the Amrel 


MLT386DXL-33. 

Aquiline 3500 
A heavy hitter in more ways than one, this 
solid 8.56-pound notebook delivers ex- 
cellent performance. Among its features 
are a 33-MHz Intel 486DX CPU, a 120- 
MB hard drive, a built-in cooling fan, dual 
serial ports, and a saddleback battery that 
kept the lights burning for 2 hours, 24 min- 
utes, long enough to exceed its manufac- 
turer's claims. At $2695, the Aquiline 3500 
cuts the cost of a high-performance note- 
book system down to size. 

ARC 3025 > 
A veteran of the PC compatibles business, 
American Research Corp. offers this 25- 
MHz 386SX notebook complete with a 
120-MB hard drive for a modest $1595. 
Unfortunately, the ARC 3025 that we test- 
ed came with its share of problems. The 
keyboard has the annoying tendency to 
flex under your fingertips as you type. Nei- 
ther the computer or its AC power adapter 
provides any indication of when the battery 
is charging. We also noted problems in 
the documentation: The sparsely written 
text occasionally lapses from English into 
German. 

Despite the efforts of helpful ARC tech- 
nical-support specialists, the ARC 3025 
was unable to complete the full battery of 
benchmark tests. The problem was at- 
tributed to a possible fault in the machine’s 
ROM BIOS firmware. The ARC 3025 per- 
formed well in the battery endurance test, 
surviving a respectable 3 hours, 38 minutes 
on the test grid. Although most of its prob- 
lems are minor ones, you may want to take 
a closer look at the ARC 3025 before you 
make a decision to buy. 

BCC Avanti 025 ы 
“Dare to be different, but do so with a pur- 
pose” may be an appropriate phrase to de- 
scribe Beaver Computer Corp.’s Avanti 
025. With slick European styling, this note- 
book is both handsome and easy to carry. 
The center-hinged LCD was obviously de- 
signed by a veteran of coach-class airline 
travel. In the operating position, the Avan- 
ti uses only half the horizontal space re- 
quired by most portables. The case also 
slopes gently from back to front to pro- 
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BBC AVANTI 025 


COMPAQ LTE 386 LITE/25 


COMPAQ LTE LITE/25 & CONTURA 3/25 


vide comfortable typing and viewing 
angles. 

At $1995, the Avanti 025 comes with 
a 25-MHz AMD 386SXL CPU, an 85-MB 
hard drive, a built-in modem, and a bright 
backlit LCD. The documentation, which 
includes a section for advanced technical 
users, is well written and easy to digest. 
Although the Avanti 025 held its own in 
the performance benchmarks, it fell short 
of the manufacturer's 3- to 6-hour battery- 
life rating, delivering only 2 hours, 15 min- 
utes of operation. 


Bi-Link Hyperbook r3 
2200SX = ey 
The Bi-Link Hyperbook 2200SX features 
a 25-MHz AMD 386SXL CPU, 4 MB of 
memory, an 80-MB hard drive, dual bat- 
teries, and a sidelit LCD. The 6.94-pound 
notebook includes several unique features 
that distinguish it from the rest of the pack. 
A built-in LED power meter provides a 
visual indication of remaining battery pow- 
er; in a pinch, the system will accept al- 
kaline batteries rather than its standard 
nickel-cadmium batteries. Another handy 
feature is the AutoBright switch, which 
automatically senses and adjusts LCD 
brightness and contrast. Finally, you may 
find the built-in SCSI connector a conve- 
nient way to add a CD-ROM drive to the 
system for special applications. At $1495, 
these features make the Hyperbook an at- 


tractive system. 

Bondwell 386SL/F 
At $1699, Bondwell’s 386SL/F may ap- 
peal to the buyer who’s purchasing a note- 
book for personal use. With a 25-MHz 
Intel 386SL CPU, a 60-MB hard drive, 
and a removable 3'4-inch 1.44-MB floppy 
drive as standard equipment, the 386SL/F 
looks and feels solid. However, the key- 
board suffers from a nonstandard cursor- 
key arrangement and lacks independent 
page-control keys. 

Whether you consider it a gimmick or a 
necessity, the 386SL/F comes with a pro- 
grammable security-alarm system. After 
you punch in your secret access code, you 
can then “arm” the system with the touch 
of a key. Should an unauthorized (or un- 
suspecting) pair of hands then attempt to 
move the computer, its speaker complains 
with a shriek that can be heard in the next 
county. Although not a standout performer, 
the 386SL/F is a power miser extraor- 
dinare, running for an impressive 4 hours, 
52 minutes on the battery-test bench. 


CAF AquaLite-II 


CAF Computer offers the trim, 5.59-pound 
AquaLite-II standard with a 25-MHz Intel 
386SX CPU, 2 MB of memory, an 80-MB 
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hard drive, and a bright, 10-inch backlit 
LCD. The AquaLite-II can display 800- 
by 600-pixel Super VGA graphics on an 
external CRT. Other features include a 
160-pin system-expansion bus and simul- 
taneous CRT and LCD operation. Options 
include a docking station that accepts two 
16-bit ISA expansion cards. 


Compaq LTE 386 Lite/25, 


and Contura 3/25 S 
The LTE 386 Lite/25, the latest version 
of the notebook that many companies try to 
emulate, is a solid performer for its class. 
The system uses a 25-MHz Intel 38651, 
CPU and features an excellent LCD dis- 
play. The four predetermined power man- 
agement levels are accessible via a hot 
key. A pop-up power gauge keeps you in- 
formed of the battery’s status. 

The LTE Lite/25 is the active-matrix 
color LCD version of the LTE 386 Lite/25. 
One obvious way in which it differs from 
the 386 Lite/25, besides the color video, is 
a trackball built into the lower right corner 
of the LCD bezel. Although it works well, 
the trackball requires you to take a hand off 
the keyboard, and left-handers will find it 
frustrating. Battery life is tremendous for 
a color notebook: 3 hours, 4 minutes. As 
you would expect, the color display is 
crisp and bright, although the Toshiba 
T4400SXC80’s display is a little better. 
The LTE Lite/25 costs $500 less than the 
Toshiba, however. 

The Contura 3/25 doesn’t look like a 
Compaq. Its contoured shape is unique 
and subject to taste, but underneath is a 
solid system based on a 25-MHz Intel 
386SL CPU. At $2099, the Contura is 
Compaq's best monochrome notebook val- 
ue. Windows 3.1, PFS:Windows Works, а 
trackball, and a 60-MB hard drive are stan- 
dard. The keyboard is above average for 
feel and layout. 


LTE Lite/25, 


CompuA dd Express 
425СХ1, " e 
CompuAdd Express, the mail-order sub- 
sidiary of CompuAdd, offers the 425CXL 
for $2245. Based on a 25-MHz Cyrix 
486SLC CPU, the 425CXL includes 4 MB 
of memory, an 80-MB hard drive, a 9.5- 
inch backlit LCD, and a built-in trackball. 
With full-size keys, the keyboard provides 
excellent typing action. Our test unit had a 
warped case that should have been flagged 
by CompuAdd's quality-assurance de- 
partment. The LCD provides excellent 
contrast and sharp text. All I/O ports are lo- 
cated in a single compartment at the rear 
and are protected by a sliding door. 
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ROGER C. ALFORD 


he primary challenge in designing notebook computers 

is to provide advanced functionality within modest 

power constraints. Users want a fast processor, a bright 

high-resolution display, a big hard drive, lots of memory, 
and a variety of I/O devices. But size and weight constraints 
limit the amount of battery power available to support these 
functions, so the product-design engineer is forced to find 
imaginative ways to stretch the number of hours that can be co- 
erced from the system battery. 

The microprocessor is a key component when it comes to 
minimizing system power consumption. There are ways to 
reduce the power consumption of the processor itself, but the 
presence or lack of special processor features determines what 
other system-level power-saving functions can be easily and 
reliably implemented. Several processors have been intro- 
duced over the past two years that have features optimized 
for use in portable, battery-operated systems. 

There are three basic ways in which microprocessors can 
achieve lower power consumption: reduced clock frequen- 
су, lower operating voltage, and static CMOS implementation. 
АП these areas involve cost, performance, and engineering 
trade-offs. 

Reducing the clock frequency to the processor, and there- 
fore also to the chip set and other system components, is a 
popular way to reduce power consumption in notebooks. For 
the processors used in desktop computers, IC power con- 
sumption is directly proportional to the operating frequency of 
the chip. Most of today's systems include dual-speed sup- 
port, allowing you to switch to a slower speed to increase 
battery life. But given the performance demands of both users 
and applications, especially Windows-based applications, this 
is rapidly becoming an unacceptable alternative. 

A better approach is a technique called performance on 
demand. With this technique, the processor operates at full 
speed during normal program execution but is slowed to a 
much lower clock rate during noncritical operations, such as 
waiting for keyboard input. This dynamic-clock approach 
provides the full performance of the processor when needed, 
while saving battery power during periods of noncritical pro- 
cessor activity. Performance on demand can be most effec- 
tively implemented with static CMOS processors that incor- 
porate special power management features. 

For the past several years, 5 volts has been the standard 
supply voltage for ICs, and the components used in all con- 
ventional notebooks conform to this standard. However, a 
new 3.3-V standard has emerged that is gradually gaining ac- 
ceptance in battery-operated systems. An increasing number 
of ICs, including chip sets, memories, and processors, are 
now being introduced that can operate at this lower voltage. 
Soon even disk drives and other subsystems will be available 
that operate from a 3.3-V supply. This technology will lead the 
next generation of portables into 8-plus hours of operation 
on a single battery charge. 

Most microprocessors found in today's personal computers, 
including such favorites as the 386DX/SX and 486DX/SX, are 
implemented as partially CMOS dynamic devices. These pro- 


cessors require that a minimum clock frequency be main- 
tained to ensure proper operation and to maintain internal 
register contents. A fully static all-CMOS design, in contrast, 
offers lower power consumption during normal, full-speed 
operation and allows you to reduce the operating frequency of 
the CPU to any desired level—even a dead stop—to reduce 
power consumption. 

Virtually all notebook computers now include power- 
switching technology, where key system components (e.g. 
disk drives, I/O ports, and the LCD) can be electronically 
switched off and on, either automatically or on user demand. 
The hard drive, for example, can be programmed to turn off af- 
ter not being accessed for a certain number of minutes. Tak- 
ing this a step further, users of battery-operated systems often 
find it desirable to suspend their system's operation for a cer- 
tain period of time when they are interrupted and later re- 
sume operation where they left off, without substantially de- 
pleting the battery. Thus, when suspended, the system must 
power-down all unused components and subsystems while 
maintaining system memory and other configuration param- 
eters, such as the video display mode and mouse initialization. 

Initial —even some existing—attempts at intelligent power- 
switching and suspend/resume operation have met with vary- 
ing degrees of success, but they've generally compromised the 
goal of achieving total software compatibility. Problems arose 
because the operating system, applications software, and pow- 
er management software were all trying to share common 
system resources (e.g., memory, interrupts, and I/O ports), 
resulting in occasional clashes. This was particularly a prob- 
lem when running protected-mode operating systems, such 
as OS/2 and Windows 3.x, which want to maintain control 
over essentially all system resources. There was no practical 
way for the processor to handle the power management func- 
tions while not affecting anything else in the system. 

Intel was the first of four suppliers to provide a solution 
to this problem with the introduction of its 386SL processor. 
The 386SL includes a new operating mode, SMM (System 
Management Mode), that is distinct from, and invisible to, 
the standard protected modes of the 386 processor. SMM has 
its own interrupt, I/O space, and memory space isolated from 
the rest of the system so that it can operate without affecting 
any aspect of normal system operation. The special interrupt 
input — SMI (System Management Interrupt) —is nonmask- 
able and has a higher priority than the 386's standard NMI 
(nonmaskable interrupt). SMM allows the processor to handle 
all power management-related functions, including intelli- 
gent power switching and suspend/resume operations, without 
conflicting with normal system operation—even when the 
processor is running a protected-mode operating system with 
several tasks active. 

The 3865]. is a fully static CMOS component, offering 
low-power operation and the ability to operate at speeds as low 
as 0 MHz to further reduce power consumption. Intel now 
offers a 3.3-V version of the 386SL (which runs at slower 
speeds than 5-V components) for even lower power con- 
sumption. In November, Intel is expected to announce its 
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486SL family, which is rumored to also operate at 3.3 V. 
AMD has also been aggressively pursuing the 386 market. 
The company initially offered its static CMOS 386SXL and 
386DXL components, which have the ability to operate at 
speeds as low as 0 MHz, for further power reduction for ap- 
plications requiring lower power consumption than standard 
dynamic components require. More recently, AMD intro- 
duced its low-voltage 3865ХІ У and 386DXLV processors, 
which operate at 3.3 V and incorporate an SMM; these are sim- 
ilar to Intel’s 386SL offering. AMD has not kept its 486 pro- 
cessor development efforts a secret and has revealed its intent 
to eventually introduce a 3.3-V 486-compatible processor. 
The company to most recently throw its hat into the personal 
computer processor ring is Cyrix, with its 486SLC proces- 
sor. Another fully static CMOS design, the 486SLC is of- 
fered in a 3.3-V version to minimize system power con- 
sumption. While the 486SLC does not currently have a 
sophisticated SMM to support power management operations 


like the other processors described above, it does have special 
pins on the chip to suspend and resume processor operation 
without affecting normal software execution. Cyrix has an- 
nounced its intention to introduce a new version of its 486SLC 
with "advanced power-management features," which may be 
similar to the 386SL’s SMM. 

Processors provide the key to keeping hot-selling notebook 
and subnotebook computers running coolly. With support for 
intelligent power management operations, the ability to operate 
with a 3.3-V supply voltage, and static CMOS implementation 
that supports clock rates down to 0 MHz, the latest power-sen- 
sitive processors are poised to support lightweight portable sys- 
tems that will operate for many hours on a single charge, or 
even from disposable batteries. 


Roger C. Alford is a BYTE consulting editor and president 
of Programmable Designs, a Michigan-based electronics de- 
sign firm. You can reach him on BIX as “rogera.” 


^. Е 
Compudyne 4DX/33 > 4 
The Twinhead-designed Compudyne 
4DX/33 is a high-performing, feature-rich 
package. The 33-MHz Intel 486DX sys- 


tem comes standard with a 127-MB hard 
drive, a built-in trackball, Windows 3.1, 
and Polaris Software’s PackRat personal 
information manager. 


The machine’s display is exceptional- 
ly bright and readable. At $2999, the Com- 
pudyne 4DX/33 offers good value for the 
performance. continued 
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Carnival Cruise Lines chose 
Remote LAN Node" to connect 
their Miami-based LAN to their 
remote offices — ships at sea — for a 
simple reason: In their words, 
remote users "all get transparent 
access, just as though they were 
here at corporate.” 


THIS IS A SIMPLE 
ILLUSTRATION OF HOW 
REMOTE LAN NODE WORKS. 


RLN" is a unique, economical 
software solution that BYTE Magazine 
said "comes closest to running an 
Ethernet cable directly from site to 
site" (In a way, you can think of it 
as a software implementation of a 
network interface card.) And, as 
BYTE continued, it "eliminates the 
performance bottlenecks of remote- 
control packages and the protocol 
dependence of LAN-aware modems.” 

RLN gives your network 
users the freedom to work anywhere, 
transparently, without losing 
network functionality. 


THIS I$ A SLIGHTLY 
MORE COMPLEX ONE. 


RLN Server 
Up To 16 Simultaneous Users 


Traveling 


Remote 
Office 


Home 
i 2 PC File 
- Е — Server 


Database 
Server 


Mainframe 
Hosts 


Gateways 


RLN lets up to 16 remote 
users dial in at once and become 
nodes on your Ethernet network. 

You can access any network 
protocol, such as IPX/SPX, TCP/IP, 


SPP/IPC, OSI and NetBEUI - or 
any interconnected combination. 
So RLN is compatible with virtually 
any network operating system. 
You only dedicate one CPU 
for 16 simultaneous users, making 


RLN extremely cost-effective. Since Lm z 
RLN, no LAN i is an island. Even 


applications reside on the remote 
PC, RLN makes running Windows™ 
remotely a reality. And you can 
protect your network with our 
optional Remote Security Adapter. 


THIS IS A SIMPLE 
WAY TO TRY IT OUT. 


Call 1-800-348-3221, ext. 27 DD,” 
and we'll send you a free copy of 
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THIS I$ AN 855-FOOT, 
70,000-TON NODE ON А 
NETWORK IN MIAMI. 


the RLN client soft- 
ware. Then you can 
~ dial us up, connect 

ı with our LAN Lab 
= server, and see for 
- yourself. As Carnival 
discovered, with 


RIT Lv Noni? 


if a node is on its way to one. 


THE FREEDOM 
ү, COMMUNICATE. 


DO^. 


trademark of Microsoft core 
are trademarks or registerer trademarks of their respective owners. 
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DELL NL20 


DELL 325N 


= 
Cube Horizon 325SXL en E 
Cube Computer's Horizon 325SXL is an- 
other of the so-called Windows-ready note- 
books. Moderately priced at $2150, the 
Horizon 325SXL comes standard with a 
25-MHz AMD 386SXL CPU, an 80-MB 
hard drive, preinstalled Microsoft Win- 
dows 3.1, a built-in fax modem, and a 
trackball. The keyboard provides good typ- 
ing action but suffers from an inefficient 
control- and cursor-key arrangement that 
makes it cumbersome to use with some 
applications. An expansion chassis is op- 
tional. Its built-in features and overall qual- 
ity make the Horizon 325SXL stand out. 


Dauphin 500-GT mi , 
Dauphin Technology first entered the lap- 
top market as a contractor for the U.S. gov- 
ernment, providing products that had to 
meet rigid government specifications. 
Dauphin claims the 500-GT is designed 
to withstand a shock force of 5 gs while 
operating and can be stored in tempera- 
tures of over 100°F. At $1795, the 25- 
MHz 500-GT comes with an AMD 
386SXL CPU and a 10-inch monochrome 
LCD. The 100-pin system-expansion bus 
provides a way to connect an optional 16- 
bit expansion chassis with space for one 
full-size and one half-size expansion card. 


DECpc 320P 

Early this year, computer giant DEC es- 
tablished Desktop Direct, a division that 
sells PC systems directly to business users. 
The DECpc 320P is one of the company’s 
first portable offerings. The small and 
ultraslim 6.41-pound notebook is one of 
the remaining few based on a 20-MHz In- 
tel 386SX CPU; most other vendors are 
moving to faster processors. The 320P 
comes standard with a 40-MB hard drive 
and a built-in 2400-bps modem. The key- 
board offers reversible Control and Caps 
Lock keys, and it produces good typing 
action. Unfortunately, the monochrome 
LCD can be difficult to read under harsh 
indoor lighting. This dark cloud has a sil- 
ver lining, though. Thanks to Desktop Di- 
rect’s throttling back on the 320P’s LCD 
power, the system has a long battery life. 
The notebook bested its manufacturer’s 
rating of 2.5 hours by staying alive for 
more than 3 hours, 37 minutes in the bat- 
tery endurance test. 


Dell NL20, S ЕЯ №25, © 3 


325N, ey and 325NC S = 


Topping the list of offerings from Dell 
Computer is the NL20. The crisp and 
bright backlit LCD is easy to adjust for 
the right amount of contrast and bright- 
ness. A full-travel keyboard provides re- 
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sponsive typing action and an audible mut- 
ed click with each keystroke. The Intel 
386SL-based system also shines in power 
management. The NL20's nickel-cadmium 
battery survived for over 5 hours in the 
battery endurance test. At $1499, the 
NL20, with its high-quality components 
and excellent documentation, is a good 
value. 

A rung up the performance ladder from 
the NL20 is the Dell NL25. Although out- 
fitted with a slightly different case design, 
the 25-MHz Intel 386SL-based notebook 
offers virtually the same features as the 
NL20. At times, an intermittent mechani- 
cal connection prevented the battery from 
charging on our review unit, but this might 
be attributable to damage during shipping. 

Except for the weight and size of their 
respective LCD screens, the Dell 325N 
and 325NC are identical twins. The 25- 
MHz Intel 386SL—based notebooks offer 
rugged construction and full-travel key- 
boards. The sliding port doors are a nice 
touch that provides a full measure of pro- 
tection for the vulnerable port connectors. 
The 325N's monochrome screen delivers 
sharp text. By contrast, the 325NC's edge- 
lit passive-matrix color LCD appears dull 
and slightly washed out. 

Both notebooks offer excellent power 
management; they seem to extract every 
available electron from their NiMH (nick- 
el-metal-hydride) battery packs. The 325N 
lasted 5 hours, 48 minutes in the battery 
endurance test, while the 325NC stayed 
afloat for an amazing (for a color system) 
4 hours, 51 minutes. 


m 
Epson NB-SL/25 ! 
The Intel 386SL—based NB-SL/25 is a 
dual-battery system with a well-designed 
keyboard. Its performance is on a par with 
that of other 25-MHz notebooks. The Ep- 
son’s screen, however, was not as bright as 
others in this review. On the positive side, 
Epson provides a “road-service” guarantee 
that promises speedy replacement of de- 
fective parts, or the entire system, while 
you are traveling. 


Ergo NoteBrick 486 

The 33-MHz Intel 486DX-based Note- 
Brick might be the Hulk Hogan of note- 
book PCs. Measuring 11.2 by 10.2 by 2.2 
inches and weighing 8.7 pounds, it is one 
of the biggest and heaviest we tested. It 
makes up for the heft in performance, how- 
ever, blasting through the BYTE bench- 
marks with indexes of 7.64 for DOS and 
4.32 for Windows. 

It doesn’t skimp on standard equipment, 
either; it has a 170-MB hard drive and 4 
MB of RAM. A Logitech mouse, Win- 
dows 3.1, and Addstor compression soft- 
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ware are also included for the base price of 


$2995. 

Everex AGI Travelpro SX/25 Ay 
Everex offers the Travelpro SX/25 to PC 
resellers. It comes standard with a 25-MHz 
AMD 386SXL CPU, a removable 40-MB 
hard drive (we tested the optional 80-MB 
version), a host of utility programs, and 
Microsoft Windows 3.1 preinstalled. Al- 
though the Travelpro is a solid performer, 
its nickel-cadmium battery and power 
management system lack staying power. 
That’s unfortunate, because the Travelpro 
is otherwise one of the lightest, most 
portable systems we tested, weighing 8.51 
pounds, including the AC adapter and an 


extra battery. 

de 
First International Leo PhD 
You might expect a system with a moniker 
like Leo PhD to roar like a lion and recite 
the encyclopedia backward. But First In- 
ternational Computer's Intel 486SX—based 
notebook turned in only average bench- 
mark scores. 

However, the $1700 notebook comes 
with standard features that make it an 
exceptional value: a handy removable 2'/- 
inch 80-MB hard drive, a bright mono- 
chrome backlit LCD, a 100-pin system- 
expansion bus, and dual serial ports. The 
optional AT-bus expansion chassis allows 
you to expand the Leo with three full-size 
16-bit ISA expansion cards. 


Gateway Nomad 325SXL, %, 


Nomad 420SXL, and 
Nomad 425DXL 8 = 


Gateway 2000’s Nomad series includes 
three Windows-ready notebooks based on 
the popular TI core-logic chip-set design. 
The 25-MHz Nomad 325SXL is powered 
by an AMD 386SXL CPU, the 420SXL 
uses a 20-MHz Intel 486SX CPU, and the 
425DXL comes with an Intel 486DX CPU. 
Each portable features a large and bright 
backlit LCD; each also provides support 
for 16-color 1024- by 768-pixel graphics 
on an external VGA monitor. 

The systems’ keyboards are logically 
arranged, with a variety of system func- 
tions assigned to 10 dual-purpose func- 
tion keys mounted atop the case. The key- 
board has a hard but responsive feel. All 
three notebooks lack independent page- 
control keys. 

The Nomads’ power management sys- 
tem is aided by a utility called BatteryPro. 
For comparison, we tested the machines 
with and without this utility installed. All 
three portables earned high marks in the 
battery endurance test (e.g., 4 hours, 34 


minutes for the Nomad 325SXL). The 
425DXL, along with its near-twin TI 
TravelMate 4000 WinDX/25, was the most 
powerful notebook we reviewed to also 
receive an excellent rating for portability. 


D Е 


Grid 1660 


Grid Systems, a subsidiary of Tandy, con- 
centrates on portables designed for the 
well-heeled power user. At $2995, the Grid 
1660 features a 25-MHz Intel 386SL CPU 
and a 125-MB hard drive. To enhance per- 


Introducing 

new ScreenStar™ from BitWise, 
the world’s first portable with dual-page 
display. It's a 486 50MHz PC 
workstation constructed within a 
suitcase for unrivaled performance іп a 
portable package. 


Уе ScreenStar's 

- massive 21.3" gas 
(| plasma screen 
i folds flat within the 
suitcase, and easily 
displays two 8-1/2" x 
11" documents at 
full size, to powerfully 


present data in meetings, in the field, or 


on the road. 


5-1/4" bay for optical/CD drive 
1280 x 1024 resolution 
3 full-length slots 

Up to 32 MB RAM 

Up to 1 GB hard drive 
See us at COMDEX 
Booth Sands 650 


COMPUTERS 
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formance, the 1660 also has a 64-KB ex- 
ternal (four-way set-associative) memory 
cache. The built-in micro-trackball makes 
the 1660 ideal for CAD users or for navi- 
gating within Microsoft Windows (which 
comes standard with the system). 

The Grid 1660 offers what may be the 
ultimate in LCD screen protection: a cover 
lid constructed of magnesium. Designed 
for work in harsh environments, the case is 
rated to withstand a shock of 80 gs and 
temperatures of up to 100?F, according to 


Imagine 

the possibilities. 

Impressively present 

to large groups. 

Effortlessly run the 

most demanding 

software. Effectively travel with a 
powerful document imaging system. 


Portable computing 
without compromise. 
Discover the quality 
and innovation of 
ScreenStar. 
Otherwise, it's not a 
BitWise. 


ANYWHERE 


Ev X 
Ld 


=” 


800-367-5906 


BitWise Designs, Inc. 
Technology Center 


Schenectady, N.Y. 12306 
Fax: 518-356-9749 


WITHOUT COMPROMIS Е" | 
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Rotterdam Industrial Park 


“FEATURES, COMFORT, POWER, АМС 


Actually, we'd say pail 
to beat. And so will you. 


Just compare Express notebooks to 
the competition — the way leading 
computer publications have been 
doing. And you'll see that we have the 
most features at the lowest prices. 

You'll see why Computer Shopper 
(8/92) said the Express 325NXL was 
“ „destined to be the power accessory 
of the future." Why Computer Buying 
World (8/92) praised its "small, light, 
attractive and reasonably priced 
package." Why PC Magazine (8/92) 
said the 325NXL is the notebook made 
for "those looking for a good value at 
the $2,000 price point." 

And why there should be no 
question which notebook computer to 
buy. 


^... will help you get 

your work done comfort- 

ably at the right price." 
PC Magazine, August 1992 


These are the notebooks you've 
been waiting for — whether you need 
a 25MHz 3865Х like our 325NXL or a 
25MHz 486 like our 425CXL. As 
Computer Buying World said, 
“CompuAdd Express’ 325NXL has most 
of the extras every notebook should 
have." So does the 425CXL. And 
they've got performance, too. PC 
Magazine gave the 325NXL high marks 
on video and graphics benchmarks 
and on battery life tests — "the third- 
highest score of the 70 systems tested." 


бее for Yourself. un Has The Most Features True notebook size (8.5"x11"x2") 


| Express 

SRE ic 325NXL 
MSDOS/WIN Yes 
HD SIZE 80 

WT ADAPTER) § 6.6 LBS 
RAM - 4MB 
FAXMODEM үе 
GRAY SCALE 64 

ZDIGITRUNDN. | Shr 28min | 

ВІТ NTKBALL — Yes 

PRICE | $32095 


Based on РС Magazine Survey. August 1992 


Our super-twist backlit liquid crystal 
display has 64 levels of gray scale and a | 
-30mm dot pitch. It measures 9.4" | 
diagonally. 


We install a 9600 baud fax/ 
2400 baud modem, both with 
send/receive capabilities. And 
we include Quick Link Il fax/ 
modem software FREE. 


Brightness and other display controls 
are on the keyboard surface. 


Most notebook microprocessors run at only 
16MHz or 20MHz. Ours run at 25MHz. 
425CXL contains Cyrix CX486SLC; 325NXL 
contains AMD 386SX. 


Sleep button and built-in power 
management logic for up to 3 hours 
battery life on the 425CXL; 3 to 4 hours 
on the 325NXL. 


High density 1.44MB 3.5" 


intemal floppy drive. a (es - Í i ۶ 1 J | 


Two dlick buttons work with the 
trackball to select icons and 
commands. 


= "The clear winner... with 
its terrific balance of 
performance and extras.” 

| Computer Buying World, 

| August 1992 


PRICE — REALLY TOUGH ТО BEAT.” 


Weighs only 5.3 pounds, even 
including the battery. Add the AC 
adapter, and it still weighs only 6.6 
pounds. 


425CXL includes a math coprocessor; 
325NXL contains socket for Cyrix 
FasMath™ 83587 math coprocessor 


One serial port, one parallel 
port. External 800x600 VGA 
video, PS/2 keyboard and PS/2 
mouse connectors. 


Both the 425cx and the 325NXL have 
an 80MB hard drive, and both have 
4MB of RAM - so big Windows 
programs run great! 


101-key function keyboard 
implemented with 84-key layout 
has an IBM "feel" because it's 
made by Lexmark, formerly IBM's 
keyboard division. Fullsize 
function keys, too! 


Built-in trackball with 
200dpi for accurate 
pointing. 


Our FREE carrying case has 
a shoulder strap and 
pockets. Pack adapters, 
diskettes and other 
supplies. 


Inverted "T" arrow keys are in the lower right 
hand corner, where they belong. 


FREE LotusWorks integrated 


А LOWS business software pre-loaded. 11248 
% ra "asg 
1 Ж 
4 FREE AC wall adapter — 

* ес. MICROSOFT. 

= WINDOWS. 

{ È == = FREE READY-TO-RUN 

4 Windows 3.1 and MS DOS 5.0 


Computer Shopper, August 199) 
Everybody loves our 
Express 3 l 5 NXL notebooks’ features. 
Computer Shopper wrote that “The built-in 2,400bps fax/ 
modem is snazzy” and called the keyboard, sliding door 
covering ports and general design 
“an admirable piece of work.” 
PC Magazine wrote: “The Lexmark WAS $2095 
keyboard is comfortable to use. 
Large and prominent function keys 
are ranged along the top, and the 
cursor keys are in an inverted-T 
layout just left of the trackball." 7 
Computer Buying World also praised Lease for only $70/mo 
the keyboard, which it said “is 
remarkably well laid out.” 

The 425CXL has all the 
Express 4 1 5X terrific features that made its 
386 partner so popular. But it has extra speed, thanks to 
its Cyrix CX486SLC microprocessor. 

This processor is smaller than other 486 chips, so it 
fits easily into a portable computer. It uses less power 
than other 486 chips, so you're less likely to run out of 
juice in the middle of a big job. Yet it has a built-in 
cache. And the 425CXL contains a math coprocessor, so 
applications that use floating point instructions are swift 
"Ws $1595 

) ) 4 5 17 Times faster! 
? 
Lease for only $83/mo 


Tangs kiim 


The 425CXL has a built-in math 
coprocessor. You can add one to your 
325NXL. So programs that use | 
floating point instructions run 17 
times faster than an equivalent 
system without a coprocessor. Test: 
PC Tech FFT. 


To ORDER, OR FOR INFORMATION ON 
OUR FULL LINE OF DESKTOP SYSTEMS, CALL 


800-915-3515 .. 


12306 Technology Boulevard, Austin, Texas 78727 
Hours 8am-6pm (CST) M-F 512-219-1800 Fax 512-219-2890 


We necept MasterCord, VISA, Express Charge, money orders, certified checks (please allow ten days for processing), CODs, company and institutional purchase orders (minimum initio! purchase $250, thereafter $50 with approved credit) ond wire tronsters. 
Shipping charges ore calculated according to weight and distance. Texas residents, please odd appropriote local soles tox. CompuAdd Express will reploce or repair defective hordwore, software ond consumable items. A 15 percent restocking fee may be charged. 
Mi return items must be occompanied by о return merchandise authorization (RMA) number. CompuAdd Express sells and services equipment within the United States only ond will роу no customs, duties or tariffs on returned merchandise. Prices ond product 
descriptions are subject to chonge without notice. CompuAdd Express is not liable for damage due to omissions or typogrophicol errors. A copy of our limited worronty is ovoilable prior to sale fram your soles representative. 
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IBM PS/2 NOTE N51 SLC 


NCR 3170 


Grid. In discussions of notebooks, tough 
often translates into heavy, but not with 
the 1660. It is one of the lightest systems 
we tested, weighing under 8 pounds with 
both the AC adapter and extra battery. 

The 10-inch sidelit monochrome LCD is 
bright and easy to read, while the 1660’s 
keyboard provides excellent typing re- 
sponse. Other features include an internal 
modem slot and a 200-pin ISA system-ex- 
pansion bus for attaching the optional ex- 
pansion chassis. 


IBM PS/2 Note N51 SLC and 
PS/note N45 SL 

Slim, elegant, and weighing less than 7 
pounds, IBM’s $2265 PS/2 Note N51 SLC 
notebook comes with a 40-MB hard drive, 
a Micro Channel expansion bus, and a few 
surprises as well. The first is the out- 
standing performance of its IBM 386SLC 
CPU. In the benchmark tests, the 16-MHz 
N51 SLC outclassed several 25-MHz sys- 
tems, thanks to the CPU’s built-in cache. 
The N51 SLC’s keyboard delivers a 
smooth typing action, and every key is lo- 
cated where your fingers expect to find it. 
A few disappointments include the 
mediocre backlit LCD, a short battery life 
(1 hour, 19 minutes), and system docu- 
mentation that is at times incomplete and 
confusing. 

Following the trend of other top-tier 
manufacturers, ІВМ has recently added a 
lower-cost/performance alternative to its 
growing line of notebook PCs. The PS/note 
N45 SL comes with a 25-MHz 386SL 
CPU, 2 MB of memory, and an 80-MB 
hard drive. The notebook offers excellent 
battery staying power, good performance, 
and a keyboard that delivers smooth typing 
response. The backlit LCD is bright but 
not exceptionally crisp. At $2295, the N45 
SL is a better value than the N51 SLC, but 
it falls short of the high quality we’ve 
grown to expect from a company like IBM. 


Insight 386SXL-25 a 
Insight’s 5.8-pound notebook makes use of 
a 25-MHz AMD 386SXL CPU. For 
$1499, an 86-MB hard drive and a mouse 
come standard with the system. The screen 
quality is good; some might find the key- 
board feel too soft. 


Keydata Keynote 386SX-25 
Direct marketer Keydata International is 
offering a deal that may be too good to 
refuse. For $1395, the KeyNote 386SX- 
25 comes with a 25-MHz Intel 386SX 
CPU, 2 MB of memory, two serial ports, 
an 80-MB hard drive, and a backlit LCD. 
The company also includes a mouse and 
Microsoft Windows 3.1 to sweeten the 
deal. We had a difficult time installing the 
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battery, however, and battery life was sub- 
par at 1 hour, 41 minutes. 


MicroExpress NB925 
and NBDX33 ш 
Mail-order firm MicroExpress offers the 
thrifty NB925 for $1899. Based on Intel’s 
386SXL CPU, the 25-MHz notebook 
comes with 2 MB of memory, a 120-MB 
hard drive, a 10-inch paper-white backlit 
display, two serial ports, and dual batteries. 
Either of the battery compartments can be 
transformed into expansion slots for add- 
on devices (called function packs), includ- 
ing a fax modem, a scanner, an Ethernet 
(LAN) pack, or a SCSI connector. 

The NBDX33 is a portable aimed at 
Microsoft Windows users. Sporting a 
brushed-satin-finish case and a speedy 33- 
MHz Intel 386DX CPU, the NBDX33 
comes with dual memory caches (32 KB 
internal, 64 KB external), 4 MB of mem- 
ory, a 120-MB hard drive, and a high-con- 
trast backlit display. Other features include 
two serial ports, a hand-scanner port, and 
a system-expansion bus that accepts the 
optional two-slot expansion chassis. Mi- 
croExpress offers a 15-month warranty, 
the longest of any vendor in this review, 
and a 30-day money-back guarantee. 


Mitsuba Ninja Notebook 386SX and 
Ninja 486 

Mitsuba may be better-known for its flop- 
py drives than for its systems. The 386SX 
is one of the company’s first notebook of- 
ferings. At $1595, the 386SX provides an 
Intel 386SX CPU, 2 MB of memory, an 
80-MB hard drive, and a backlit LCD. 
During operational testing, we noted a mal- 
functioning Enter key that should have 
been flagged on the production line. The 
386SX did reasonably well on the battery 
endurance test, providing 3 hours, 15 min- 
utes of operation. 

A few notches up the performance and 
price scale from the Ninja Notebook 
386SX, you'll find Mitsuba's Ninja 486. 
This $2125 notebook features an Intel 
486SX CPU, 4 MB of memory, and an 
80-MB hard drive. Although the Ninja 486 
scored effectively in the performance 
benchmarks, its battery lasted only 1 hour, 
56 minutes. The 80-key keyboard provides 
good typing action but lacks dedicated 
page-control keys. 


NCR 3170 А, 
Once better-named the Safari, the 3170 
has some of the most advanced features 
of any system reviewed here. Powered by 
a 25-MHz Intel 386SL, it comes with a 
cellular-ready fax modem and a PCMCIA 
slot standard. Its FingerPoint Mouse, a 
kind of mouse button with movement keys 


Augus! 1992 
Kodak Diconix 761 Printer 


The Kodak Diconix 78 
that delivers affordable lase 
graphics, in less desk space than a Ofpe 
The Kodak Diconix 701 printer deliverSdg 
quality that makes your communications, and 
you, look good. Yet it needs only 7.4 x 11.7" of desk 
space, even with the ingenious 30-page built-in paper 
feeder. It's a compact ink-jet printer, in the award- 
Wiņning Diconix tradition, quiet, easy-to-use, sleekly 
ndsome. And it prints up to three pages per minute. 
At less than 6 Ibs., including the optional 
battery, this is the definitive mobile printer. Use 
it ie office, at home, or Wise it in 


LASER QUALITY; 
COMPACT DESIGN. 
MOBILE PRI 
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NEC ULTRALITE SL/25C 


SWAN 386SX/25 


TANDY 4800 HD 


on either side, is viable as a portable point- 
ing mechanism, although it takes some 
getting used to and is not meant as a mouse 
or trackball replacement. Standard soft- 
ware includes Windows, AT&T Mail 
Access Plus, and BitFax 2.0. The 3170’s 
screen is one of the most readable of the 
systems we reviewed, The very stylish 
3170 suffers in one area—price. It will 
set you back nearly $4500. 


NEC UltraLite SL/20 =| 
and UltraLite SL/25C = 
One of the few 20-MHz Intel 386SL sys- 
tems still available, the UltraLite SL/20 
features configurable power management, 
a better-than-average LCD, and good bat- 
tery life. The cursor-movement keys are 
placed below and to the right of the space 
bar, and they are easy to press by accident. 

The UltraLite SL/25C is the 25-MHz 
active-matrix color LCD version of the 
SL/20. The SL/25C’s screen is not as 
bright as those of the active-matrix note- 
books we reviewed from Toshiba and 
Compaq. NEC could have cut down on 
the backlighting to conserve battery power. 
The SL/25C managed 2 hours, 51 minutes 
of operation in our tests—not bad for a 
color system. NEC’s keen attention to 
power management played a role as well. 


Noteable 386SXL-25 S 
For $1399, Noteable Computers offers the 
386SXL-25. The 7.16-pound notebook in- 
cludes a 25-MHz AMD 386SXL CPU, 1 


MB of RAM, a 60-MB hard drive, a back- ` 


lit LCD, and DR DOS 6.0. Other features 
include a 100-pin system-expansion bus, a 
hand-scanner port, and a slot for installing 
an internal modem. 


Notestar NP-925 

Notestar Computers is a U.S. subsidiary 
of Modern Computer, a Pacific-Rim OEM. 
The company offers the ruggedly designed 
25-MHz NP-925 for $1895. Features in- 
clude an Intel 386SXL CPU, 2 MB of 
memory, an 80-MB hard drive, a 10-inch 
paper-white backlit display, two serial 
ports, and dual batteries. The NP-925 is 
similar in design to the MicroExpress 
NB925; either of its battery compartments 
can be turned into an expansion slot for 
add-on devices. 


PC Brand NB 486/SLC g 
PC Brand, the mail-order subsidiary of 
Tandon, sells the NB 486/SLC system for 
$1995. Standard equipment includes a 25- 
MHz Cyrix 486SLC CPU, 2 MB of mem- 
ory, a 120-MB hard drive, dual serial ports, 
a paper-white backlit LCD, and Microsoft 
Windows 3.1. Special features include a 
custom-designed BIOS ROM chip set with 
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built-in password security, five language 
options, and a custom setup program. 

As with the other Cyrix-based note- 
books reviewed here, we found the NB 
486/SLC's performance to be not quite up 
to that of the Intel 486SX—based systems. 
It was more on a par with that of 33-MHz 
Intel 386DX-based systems. 


QSI Klonimus Lite 

QSI takes the trophy for most original 
notebook name. For $1950, the Klonimus 
Lite features an Intel 38651, CPU, 2 MB of 
memory, a 60-MB hard drive, dual batter- 
ies, and a backlit LCD. A good performer 
for a 386, the Klonimus Lite was also a 
standout on the battery endurance test, 
staying aloft for 4 hours, 48 minutes. — 


r 
Samsung NoteMaster 3865/25 m 4 
For $2199, the 5.91-pound NoteMaster 
comes with an AMD 386SXL CPU, 2 MB 
of memory, and a removable 60-MB hard 
drive. Other features include modem and 
memory-expansion slots. The notebook 
ships with a hand-held caddy that allows 
your PC dealer to install a variety of in- 
dustry-standard 2'^-inch hard-drives-in-the— 
removable-storage-device compartment. 
This feature also allows several people to 
share one system; rather than buying sev- 
eral systems for occasional use by various 
staff members, a company can buy just 
one system and separate hard drives for 


everyone. 


Sharp PC-6781 
Sharp has implemented some good ideas 
on the PC-6781, although it didn’t imple- 
ment all of them well. The PCMCIA slot 
means the system can take advantage of 
this portable expansion slot of the future. 
Its rubberized case is easy to grasp. The 
built-in trackball, however, requires you 
to use both hands, and it can move the cur- 
sor so fast that you lose it on the screen. 
The keyboard is subpar, with limited travel 
and a hard feel. At 4.9 pounds, the 20- 
MHz Intel 386SL system is one of the 
lightest we tested. It ran only T hour, 6 
minutes on battery power, however. 

чаа 
Swan 3865Х/25 > 4 
Mail-order vendor Swan Technologies has 
priced its 386SX/25 moderately at $1895. 
The system includes a 25-MHz Intel 
3865Х CPU,-2 MB of:memory,atemey- 
able 60-MB hard drive, a large backlit 
LCD, and a spare battery pack. Special 
features include an auxiliary alkaline bat- 
tery pack that plugs into the modem slot to— 
provide 45 to 60 minutes of emergency 
power. The company offers a 30-day mon- 
ey-back guarantee and optional 24-hour 
repair service. continued 


The 486 notebook 
that lets you shift to another gear. 


The power you need from your computer today may not 
be enough for tomorrow. But now, thanks to the new 
Altima 400 Series, you can rev the processor from a 
speedy 20 or 25 to a screaming 88 MHz 486DX with math 
coprocessor. So instead of buying a new computer later, 
you simply buy more speed and power when you want it. 

Upgradeable and affordable, 
the Altima 5.7 pound, 486 note- 
book runs about the same price 
as most 386's. 

The 400 Series is up to 
4-times faster than a typical 
386SX, plus it features 64 level 
gray scaling (not 32); a large 10" 
diagonal screen; simultaneous 
display on LCD and external 
monitor; hard disks with up to 
120 megabytes; and a keyboard 
arrangement that makes sense, 
not sacrifices. 

For even greater flexibility, Altima offers options 
to put you in the express lane. Like an integrated 


Optional Trackball 
Shown Actual Size 


a | ti i пп ea The intel Inside Logo is a trademark of Intel Corporation. 


For dealer in your area, call 800/356-9990 


trackball that snaps right into the unit. Or an internal 
modem with 2400 BPS, MNP-5 Data and 9600 BPS 
send/receive fax. There's even a DC adapter for 
your car. 

Shift to the New Altima 400 Series. It has the 
features to stretch 
your capacity. 
Without 
stretching 
your budget. 


Circle 61 on Inquiry Card. 


PORTABILITY PRODUCT GUIDE 


TOSHIBA SATELLITE T1800 


ZEOS COLOR NOTEBOOK 


With a short (2-millimeter) key travel, 
the keyboard provides a hard but respon- 
sive typing action that may require some 
acclimatization for hunt-and-peck typists. 
All the TravelMate systems lack indepen- 
dent page-control keys. ' 

TI's engineers increased the critical 
LCD refresh rate to enhance video perfor- 
mance within Windows applications. In 
addition, the on-board ROM BIOS is de- 
signed to place you inside Windows with- 
in 30 seconds after you turn on the power 
switch. To complete this Windows make- 
over, TI increased these notebooks' over- 
all CPU performance by implementing full 
burst-mode operation of the Intel 486 
chip's on-board memory cache. 

The TI machines provide the best bal- 
ance between portability and suitability as 
a desktop replacement. Recent price re- 
ductions make them a reasonable value as 
well. 


Toshiba T2200SX, ky 
Satellite T1800, = 
T4400SXC80, E 
and T4400 SX/LCD 


The notebook to beat when it was first in- 
troduced, the Toshiba T2200SX features a 
20-MHz Intel 386SX CPU, 2 MB of mem- 
огу, a 9'/-іпећ sidelit LCD, and an 80-MB 
hard drive. At 5.66 pounds, the T2200SX 
defines the standard for quality and crafts- 
manship in a notebook computer. Although 
the T2200SX is no longer considered a 
stellar performer, it scored high in the bat- 
tery endurance test (4 hours, 8 minutes). 
One of the T2200SX’s unique features is 
its user-definable *hard RAM," a hard- 
ware scheme that allows you to select por- 
tions of memory as battery-backed non- 
volatile RAM. А system-expansion bus 
also allows Toshiba's Desktop Station IV 
to serve as a stationary desktop host for 
the T2200SX. Despite recent price cuts, 
the T2200SX is not competitively priced at 
$2599. 

The $1799 Satellite T1800, aimed pri- 
marily at college students and home users, 
features a 20-MHz Intel 386SX CPU, 2 
MB of memory, a sidelit LCD, and a 60- 
MB hard drive. At just under 7 pounds, 
the attractive but hefty T1800 follows 
Toshiba's traditional high standards of 
quality and craftsmanship. Like the 
T2200SX, the Satellite scored high in the 
battery endurance test (4 hours, 25 min- 
utes), sports user-definable hard RAM, 
and offers an auto-resume mode that al- 
lows you to freeze an application and then 
resume exactly where you left off in your 
next computing session. 
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The Toshiba T4400SXC80 features a 
25-MHz Intel 486SX CPU, 4 MB of mem- 
ory, a TFT (thin film transistor) active- 
matrix color LCD, and an 80-MB hard 
drive. At 7.75 pounds, the T4400SXC80 
rates high marks for quality construction 
and comes with some of the best docu- 
mentation in the business. The keyboard 
features active key travel that produces 
excellent typing action. For users who 
have been waiting for a notebook with 
a high-quality color LCD, this is it. The 
T4400SXC80's TFT active-matrix color 
LCD is superb, and it makes use of a 
tweaked graphics controller for smoother 
color gradations. It displays 256 crisp and 
true colors with a wide field of view. Other 
features include a system-expansion bus, a 
rear-mounted CPU reset button, and a 
nickel-cadmium battery pack that lasts for 
nearly 4 hours. The entry level is a steep 
one, though. The T4400SXC80 will set 
you back a cool $5499. The T4400 
SX/LCD is the monochrome version of 
the T4400SXC80. 


Veridata Execulite 3868XL/25e D 
The Execulite 386SXL/25e’s standard 
equipment includes a 25-MHz AMD 
386SXL CPU, 2 MB of memory, a 60- 
MB hard drive, a 3'4-inch external floppy 
drive, and a backlit monochrome CRT. 
The Execulite can also display 16-color 
800- by 600-pixel graphics on an external 
CRT. Similar to the Wyse DecisionMate 
486SLC in design, the Execulite accepts 
optional plug-in personality modules, in- 
cluding a serial port, a digital mouse pad, 
and a 9600-bps fax modem. 


Wyse DecisionMate 486SLC E 
Wyse Technology, better known as a man- 
ufacturer of computer terminals and mon- 
itors than as a manufacturer of systems, 
offers the DecisionMate 486SLC. The De- 
cisionMate is one of the first notebooks 
to incorporate Cyrix’s 486SLC CPU. The 
chip includes a 486-compatible instruc- 
tion set and a 1-KB on-board cache to en- 
hance performance. 

At 4.81 pounds (with battery), the De- 
cisionMate is one of the most portable sys- 
tems we reviewed; unfortunately, its bat- 
tery lasted only 1 hour, 35 minutes on the 
test-bed. For $2299, the 486SLC comes 
with 4 MB of memory, an 80-MB hard 
drive, an external floppy drive, and a 
paper-white sidelit LCD. Aimed at Win- 
dows users, the DecisionMate includes a 
compartment that allows you to insert op- 
tional plug-in personality modules. 


XiC425NB © E 


At $1649, the Xi Computer XiC425NB is 
the lowest-priced notebook in its perfor- 
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| THE MAC ON THE ROAD 


\ TOM THOMPSON 


| pple was late to 
_ the notebook mar- 
| ket, but its Mac 
А PowerBook line 
“has made everyone take 
. notice. Apple claims to 
үе sold 300,000 units 
in the first nine months 
since its introduction. 
۳ The PowerBook line- 
up consists of the low- 
end 16-MHz 68000- 
` based PowerBook 100 
` andthe high-end 68030- 
` based PowerBook 145 
and 170 (see photo A). 
A | have. backlit screens, a slot for extra memory, and a slot for 
à fax modem board. A centrally placed trackball at the front fa- 
ovs either hand and lets you move the pointer without taking 
_ your hands from the keyboard. 
T An Apple survey of PowerBook owners revealed that two 


ошо of three had previously owned DOS notebooks. There аге 
мега] reasons to switch to а Мас notebook. When it comes 
a GUI operating system, the Mac still does it best. The 
iM Mac OS has had eight years to evolve. Also, the PowerBook's 
ү -in trackball avoids the problems of those bolted-on point- 
evices that plague most DOS notebooks. The DOS note- 
_ books that do sport built-in trackballs have designs that favor 
fas hand or require moving your hands from the keyboard. 
The built-in 1.44-MB SuperDrive on the PowerBook 145 
an 170 (it's an option on the PowerBook 100) reads and for- 
mats DOS and OS/2 floppy disks. An Apple File Exchange ap- 


pli 


lication comes bundled with the basic system software and 
provides a minimalist interface to copy a DOS disk's files. 
)ptional software extensions, such as Apple's Apple PC Ac- 
cess, Dayna Communications' DOS Mounter, and Insignia 
E olutions* AccessPC, offer click-and-drag access to a DOS 
ura files, just as they do for Mac floppy disks. 
E. Bn trends in mainstream DOS applications have en- 
e SuperDrive's desirability: These applications now 
Eora counterparts. Spreadsheets (e.g., Microsoft Excel and 
Lotus l- -2-3), word processors (e.g., WordPerfect and Mi- 
| К: crosoft Word), graphics programs (e.g., Adobe Illustrator), 
4 and page-layout applications (e.g., Aldus PageMaker) are 
. now available. 


еер in Touch 
e PowerBook' s other strong suit is its ability to keep on-the- 
| go wor rkers in touch with their office or clients. Its fax modem 

board z lets you use either Apple’s 2400-bps fax modem 
v bo do r faster (9600- or 14,400- -bps) third-party boards. 
capabilities are closely integrated to the Power- 
s design. The Mac printing mechanism uses Quick- 
— the same imaging engine used to paint pixels on the 
'n—to create high-resolution output for a printer. Adding 
capabilities i is just a matter of supplying what looks like a 


E 


Photo A: The Mac PowerBook series is popular with DOS users. 


printer driver to the op- 
erating system. Thus, 
you select a document to 
fax from the Chooser 
desk accessory and sim- 
ply print the document. 
QuickDraw draws the 
document at fax resolu- 
tion (200 or 400 dots per 
inch) and sends the i im- 
age to the fax driver, 
which ships the data. out 
the modem. 

АП vendors provide 
fax software with their 
fax modem boards. Two 
vendors, Global Village and PSI Integration, offer fax mo- 
dem boards that can also receive faxes. The PowerBooks are 
designed to switch on when a modem board detects a phone 
ring, so an incoming fax to a slumbering PowerBook can ac- 
tually wake up the computer. The PowerBook then receives the 
transmission and falls back into a power-conserving МЕР 
mode, all іп а few minutes. 

The PowerBook’s most versatile communications dime 
bility is its ARA (AppleTalk Remote Access) software. It lets 
you dial into another networked Mac running ARA . and be- 
come a remote node on its AppleTalk network. From the 
Chooser, you can access the remote office's file servers (Ap- 
pleShare or NetWare for Macintosh), mail servers, and print- 
ers. You can copy files to and from the PowerBook or send a 
finished document back to the office to be printed for the 
boss, even from across the country. 

Since ARA uses AppleTalk as its transport mechanism, 
most third-party network software operates with it. For ex 
ample, you can dial into the office and use On Technology’s 
Meeting Maker to update your agenda, drop notes to cowork- 
ers with CE Software’s QuickMail, or use Broadcast to ask 
someone to put paper in the office printer. ARA even sup- 
ports MacTCP; thus, in combination with NCSA Telnet, y you 
can establish TCP/IP terminal sessions with Unix workstations 
on the network to read your Internet mail. 

The drawback to ARA is that the modem becomes a se- 
vere bottleneck. The typical 2400-bps serial connection hard- 
ly comes close to matching LocalTalk's 230, ,400-bps d data 
transfer rate. ARA is proving to be so versatile, though, t lat 
users are already clamoring for faster modems. Global Vil lage 
and PSI Integration have complied with the demand, offering 
fax modem boards that operate at 14, 400 bps) S 

The fact that the PowerBook is simply the best GUI tee 
book on the market isn't enough. The PowerBook’s ability to 
keep you in touch via E-mail, fax, or ARA, no matter where 
you are, gives it a big advantage over other notebooks. D 


Tom Thompson is a BYTE senior technical editor at lar " 
You can contact him on GEnie as "ITHOMPSON" о "P 
BIX as "tom thompson." 
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TOSHIBA T2200SX 


Tandy 3800 HD ac = 
and 4800 HD ЕЗ i». 4 = 
Priced at $1799, the Tandy 3800 HD is 
based on Cyrix’s 486SLC CPU. The 20- 
MHz notebook comes with 2 MB of mem- 
ory, а 60-MB hard drive, a 9-inch edgelit 
LCD, and Microsoft Windows 3.1. In- 
cluded with the system are an America 
Online introductory subscription and a file 
transfer utility. The 3800 HD turned in 
disappointingly slow performance for both 
DOS and Windows. It is expandable to 
only 4 MB of RAM, the lowest of all the 
systems we reviewed. Both the 3800 HD 
and 4800 HD sport superb keyboards —a 
Tandy hallmark. 

Tandy's light but rugged 20-MHz 4800 
HD is powered by an Intel 486SX CPU. 
The system comes standard with 4 MB of 
memory, a 60-MB hard drive, a 9.5-inch 
edgelit LCD, and Microsoft Windows 3.1. 
Although the keys are somewhat noisy, 
the 4800 HD's keyboard delivers excel- 
lent typing action. 

The 4800 HD fared very well in both 
the performance and battery endurance 
tests. If you're in the market for a speedy 
486 system, the 4800 HD is a good value 
at $2499. 


TI TravelMate 4000 rq 
WinSX, © b. 4 
WinSX/25, E3 o» E Fr 
and WinDX/25 A = 4 


TI offers a trio of notebooks optimized 
for Microsoft Windows users. АП the ma- 
chines in the TravelMate 4000 series are 
based on TI’s proprietary core-logic chip- 
set design. The WinSX and WinSX/25 are 
equipped with an Intel 486SX CPU, while 
the WinDX/25 comes with an Intel 486DX 
CPU. The machines feature large and 
bright 10-inch backlit LCDs. The WinSX 
provides support for 16-color 800- by 600- 
pixel graphics on an external VGA moni- 
tor. The WinSX/25 and WinDX/25 boost 
the external CRT resolution to 1024 by 
768 pixels. All TravelMates are shipped 
with an optimized version of Microsoft 
Windows 3.1 preinstalled. 

The keyboards are logically arranged, 
with a variety of system tasks (e.g., system 
setup and LCD control) assigned to func- 
tion keys to ensure that you won’t need to 
exit Windows to perform housekeeping 
chores. Other features include a modem 


slot and a system-expansion bus. 
continued 


One portable Valitek backs up 


Call (800) VALITEK or 


No controller card needed! 


The Valitek PST is a rugged, reliable, and 
simple backup solution; just pick it up and 
plug it into the parallel or serial port of vir- 
tually any IBM or compatible PC, old or 
new. No jumpers, no switches, no need to 
format media. Up to 4.5 MB/min.; 60, 160, 
and 250MB models. And it’s a great way 
to distribute large databases to many PCs. 
Compelling economics, too: buy just one 
Valitek to back up all your PCs. 


(413) 549-2700; FAX (413) 549-2900 


all your PCs! 


VALITEK 


Circle 83 on Inquiry Card. 


Bob has a fear of leaving one of his files 
behind, so he always brings at least 236 
floppies in his briefcase. 


This time, he arrived with 235. 


Joe’s worst 
nightmare came 
true when he 
discovered that his 
customer didn’t 
have a removable 
cartridge drive. 


Too bad, Joe. 


Dan was afraid to leave his data at the 
office so he tried to make his 
disk drive more portable. 


Unfortunately, he couldn’t quite 
get a handle on it. 


he EasyStor plan. 
+ 


virtually any PC in minutes...with 
personalized password protection 
included! 


Step 2: Lighten up. 


Why carry the 
weight of the 
world on your 
shoulders? 
Now you can 
leave your 
bulky, 
cumbersome 
hard drive or 
“luggable” 
computer at home. EasyStor's 
small size and light weight make 
it ideal for travel between 
computer locations. With the 
latest in media and shock 
mounting technology, EasyStor is 
also highly resistant to the bumps, 
bangs and occasional drops 
encountered on the road. 


Step 3: Recharge & go. 


A patent- 
pending 
power 
management 
system and 
rechargeable 
NICAD batteries make EasyStor 
the ideal traveling companion. 
With a battery life of up to three 
hours, you can work when and 
where you want to...in your hotel 
room, by the pool, or in-flight. And 
when you're ready to take a break, 
an exclusive AutoNap™ software 
feature transfers your EasyStor to 
the sleep mode to further extend 
battery life! 


Step 1: Take it easy. 


Say goodbye to 200 floppies, a 
half-dozen cartridges, and a 
lot of stress. Just attach the 
EasyStor Portable Data 

Module to your 

parallel port and 
add an additional 
60, 80, 120, or 180 
megabytes of on-line storage to 
your notebook or desktop computer instantly. 
Unique EasyStep™ software configures 


| 


/ 


1-800-422-2110 


© 1992, UniStor. EasyStor, EasyStep, and AutoNap are trademarks of UniStor. 
Circle 89 on Inquiry Card (RESELLERS: 90). 
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Step 4: Make new connections 


Unique IDE to 
parallel port 
circuitry gives 
you the freedom 
to connect with almost 
any standard PC in the 
world. Attach EasyStor 
directly to the parallel port 
of your notebook, desktop 
or tower PC, or use the 
eight-inch extension 
cable included. An 
optional printer port 
multiplexer lets you 
use your printer in 
conjunction with your 
EasyStor! 


Step 5: Demand the best. 


EasyStor lets you 
avoid the frustration 
of waiting for slower 
parallel port devices. 
A state-of-the-art 8- 
bit IDE to parallel 
design translates to 
the fastest parallel 
port data transfer 
rates available. Of 
course, EasyStor is also backed by a 
one-year warranty and UniStor's 
dedicated team of technical and 
customer service “doctors”. 


Step 6: Start today. 


The next step is up to you! pM 
Throw away those floppies a: ۵ 
and leave the heavy ^ 
hardware at home. Call 
your local reseller or 
UniStor today to У $ 
place your order! 


+ 


UniStor 

45 Parker 

Irvine, CA 92718 
(714) 581-3442 

FAX (714) 581-7564 
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t 
„to compr omised to be use- 
ful for many of the tasks re- 
gi red of a portable PC. 
is small 640- by 200- 
к Ean, condensed 
t Еа 


| оската of 
the 23 теп crop of 5- to 6- 
pou nd note books. 

Well, it doesn’t, but its 
E provements over 
ег design: have re- 
ighly portable 
леа system that can 

andie the! most com- 
sks performed on the 

[ ket PC mea- 

by 2.75 inch- 
b ig ei ough | fora key- 

that allows touch typing (see photo A). At $595, it is less 
e than the Poget, but software and memory for its 
МСТА 2.0 slots are still expensive, despite recent price 


akes the system click, though, is the software em- 
RacePen, for example, is a suite of applica- 
д cessed via а graphical menu and designed 
oad. It t includes a scheduler, a calculator, a 
-do list manager, and a file management utility. 
Ree ae contains international area codes, 
me easurement conversion tables, international time 
curren Э, уе саса rates. All information in the 
If Race Pen i is not your fancy, however, 


u p the built-in. software i is easy, although 
( f the кее, clumsy to use. For instance, 
г new item in the Planner scheduling mod- 
la menu command ra ther than through a data-en- 

uld pe multaneous multiple entries. 
г ae the Pocket PC is quite 


Photo A: The Zeos Pocket PC weighs just 1.3 pounds and 
features the RacePen software suite. 


ZEOS POCKET PC ONE-UPS POQET PC 


MICHAEL NADEAU 


handy as a workable com- 
puter and as an electronic 
Day-Timer. е 
In addition to the soft- 
ware’s limitations, the 
Pocket PC has other draw- 
backs that will require pa- 
tience if you intend to use 
it daily. One such drawback 
is the keyboard. Although 
its layout is less cramped 
and better designed than 
that of other similarly s sized 
systems, the key action 
leaves something to be de- 
sired. Striking a key on the 
edge rather than at the cen- 
ter causes it to bind; as a re- 
sult, it might feel as if the 
keystroke registered when 
in fact it didn’t. This sticky 
key action impedes reliable 
touch typing. bate 
similar problem, ae 
eventually solved, with e 
Бас 


ly versions of its Poget PC 

Zeos claims 10 hours of continuous use on two A. 
teries, or 30 days in suspend mode. Either way, you shoul dex 
pect to replace the Pocket PC's batteries at least SE pn 
And although the nonbacklit screen has adjustable contrast, lo 
lighting conditions may present a readability problem. a 

The Pocket PC has both a serial and a parallel D 
PCMCIA-format memory upgrades cost $149 for 512: 
$249 for 1 MB, and $449 for 2 MB— several times more ex- 
pensive than conventional memory. Zeos sells vatem 
fax modem for $249. 

On the plus side, the rubberized case provides a good gri grip 
and a sleek look. It is very scratch resistant, too. And as 
PCMCIA slots become more prevalent (and they are—quick- 
ly), prices will continue to slide downward. 

Despite its warts, the Zeos Pocket PC is a welc T 
native to lugging larger portables. It performs. the mo: tb 
functions required on the road reasonably well, and you can u d 
it without having to immediately buy extra memory. F 
sual or temporary use, or when you just like to travel lig de 
Zeos Pocket PC can be a cost-effective solution. 


mance range that we looked at. The sturdy 
system comes with a 25-MHz Cyrix 
486SLC CPU, 1 MB of memory, an 80- 
MB hard drive, a hand-scanner port, and a 
backlit LCD. 

The XiC425NB can display 16-color 
800- by 600-pixel graphics on an external 
CRT. Xi Computer offers customers a 30- 
day money-back guarantee and on-site re- 


placement within the one-year warranty 
period. 
ru = 
md = 
rq = 
and Z-Sport 3255 b. 4 E 
If looks are important to you, the Z-Note 


won't disappoint you. The rest of the sys- 
tem isn't bad, either. The video is among 


Zenith Z-Note 325L 


the best we've seen, especially when run- 
ning Windows. Battery life is over 4 hours. 
Most interesting is the fact that a network 
adapter is built in. Zenith offers an op- 
tional Port Replicator, into which you plug 
all the cables you use for the desktop. 
When you bring in the Z-Note, you simply 
attach the Port Replicator, and you are 
ready to work. The Z-Note uses a 25-MHz 
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The notebook PCs compared in this table are arranged by CPU type, beginning with 16-MHz 386-class systems and 
ending with 33-MHz 486 systems. The feature categories are grouped by value, portability, and suitability as a 
desktop replacement. (N/A = data not available at press time.) 


VALUE PORTABILITY 
System Price CPU Std. Min./max. Std.HD Overall Dimensions System Travel Durability Battery 

extras RAM (MB) (MB) rating (WxHxD) weight weight rating life (h:m) 
ІВМ PS/2 Note N51 SLC $2265 16/38651С MO 2H0 40 Fair 11.7 x 3x 2.1 6.56 B.62 Good 1:19, NC 
DECpc 320P $1795 20/13865Х MO,W,TB,DS 2/8 40 Sat 12.19х10х 1.81 6.41 B.53 Good 3:37, NC 
Toshiba Satellite T1800 $1799 20/i386SX 2/10 60 Sat. 11.8x8.5x2.2 6.94 9.38 Sat. 4:25, NC 
Toshiba T2200SX $2599 20Л3865Х 2/0 80 Роог 11.7x8.3x1.6 5.66 8.41 Good 4:08, NMH 
Dell NL20 $1499 20Л38651 WM 2/8 60 Good 11x8.3x1.8 6.19 8.72 Good 5:47, NC 
NEC UltraLite SL/20 $2199  20/386SL w 2/8 80 Fair 11x9x2.2 6.4 8.20 Sat. 3:42, NC 
Sharp PC-6781 $2599 20/138651. ТВ 28 80 Роог 11x8.5x 1.6 4.9 6.65 Sat. 1:06, NC 
ARC 3025 $1505 25Л3865Х WM 15 120 Good 11х8.6х21 678 9.18 Fair 3:38, NC 
CAF AquaLite-Il $1495  25/i386SX w 2/8 80 Good — 11x86x1.6 5.59 8.03 Sat. 2:41, NC 
Keydata Keynote $1395 25/13865Х MW 2/5 80 Exc.  117x82x18 7.19 9.50 Sat. 1:41, NC 
386SX-25 
Mitsuba Ninja 386SX $1595 25/13865Х 2/8 80 Sat. 11x85x2 7.28 10.35 Sat. 3:15, NC 
Swan 3865Х/25 $1895 25Л3865Х 2/8 60 Sat. 11x8.5x 1.8 5.81 8.00 Sat. 1:54, NC 
Zenith Z-Sport 3255 $2199 25Л3865Х 2/8 80 Sat. 11x8.5x1.9 6.22 9.00 Good 2:47, NMH 
Compaq Contura 3/25 $2099 25Л38651 412 60 Sat. N/A 6.20 8.19 Good 3:18, NC 
Bondwell 386SL/F $1699 ^ 25/i386SL U 2/8 60 Sat. 117 x9x1.6 6.15 8.75 Sat. 4:52, NC 
Compaq LTE 386 $2799 25/i386SL 410 84 Fair 11х8.5 х 1,75 6.0 8.0 Sat. 3:54, NMH 
Lite/25 
Compaq LTE Lite/25 $4999 25/i386SL TB,W 4/20 84 Good 11x8.5x2.1 6.45 8.45 Sat. 3:04, NMH 
Dell NL25 $1799 25Л38651 WM 2/8 60 Good 11x 8.5 x 1.8 6.13 9.01 Sat. 3:19, NC 
Dell 325N $2249 25Л38651 WM 4/12 60 Sat, 11х8.5х2,3 6.50 9.63 Good 5:48, NMH 
Dell 325NC $2899 25Л38651 WM 412 60 Good 11x8.5x2.3 7.38 10.26 Good 4:51, NMH 
Epson МВ-51/25 $2599  25/i386SL B 4/20 : 60 Fair 11.7x9.25x2 7.2 9.10 Sat. 2:54, NC 
Grid 1660 $2995 25/38651. W,TB 2/20 125 Fair 11.7x87x1.7 5.94 7.69 Exe. 2:32, NMH 
IBM PS/note N45 SL $2295 25/386SL B,O 2/8 80 Sat. 12.4х8.2х18 6.81 9.61 Sat. 3:47, NC 
NCR 3170 $4449  25/3868L = TB,W,FM,FS 2/20 80 Poor 11x8.5x 1.8 4.9 6.99 Good 3:00, NC 
NEC UltraLite SL/25C $4599 25/138651. w 2/10 80 Sat. 11.5x9x2.4 7.5 9.30 Sat. 2:52, NC 
GSI Klonimus Lite $1950 25738651. W,M 2/8 60 Fair 11х8.5х2 7.81 10.50 Sat. 4:48, NC 
Zenith Z-Note 325L $2949 25738651. TB,NIC 412 85 Sat. 11.9x8.5x 1.9 5.9 8.68 Good 4:06, NMH 
Zeos Color Notebook $2695 ^ 25/386SL SS, WP, W 2/20 60 Good 11x8.5x2.1 6.84 9.21 Sat. 1:47, NCS 
MicroExpress NB925 $1899  25/386SL 2/8 120 Sat. 12.2x 9.5 x 2.1 7.94 10.44 Good 3:50, NC 
Notestar NP-925 $1895 ^ 25/386SL CMS 2/8 B0 Sat. 12.2x9.5x2.1 8.00 10.56 Good 4:07, NC 
Altima 325XL $1999 25/Am386SXL 2/6 B0 Fair 11x87x1.6 5.97 B.56 Sat. 2:57, NC 
BCC Avanti 025 $1995 25/Am386SXL W,FM,FS,TB, MO 4/8 85 Sat. 11х8.5х2.3 6.5 8.87 Sat. 2:15, NC 
Bi-Link Hyperbook $1495 25/Am386SXL 4/8 80 Good 11x8.5x1.6 6.94 9.13 Sat. 2:52, NC/A 
22005Х 
Cube Horizon 325SXL $2150 25/Am386SXL  FM,FS,W,TB 4/16 80 Sat. 11x8.5x2.1 5.22 7.66 Sat. 2:14, NC 
Dauphin 500-GT $1795 25/Am386SXL 2/16 80 Sat. 11х8.5х2.2 6.47 9.10 Good 2:39, NC 
ome AGI Travelpro $2025 25/Am386SXL WM 2/9 40 Poor 11 x 8.5 x 1.8 5.97 8.51 Sat. 1:36, NC 
Gateway Nomad $1995 25/Am386SXL W,M,IS,PMS 4/6 80 Good 11x8.5x 1.8 5.81 8.25 Sat. 4:34, NC 
325SXL 
Insight 386SXL-25 $1499 25/Am386SXL M 4/8 86 Good 11 x8.5x 1.8 5.8 N/A Sat. 3.36, NC 
Noteable 386SXL-25 $1399  25/Am386SXL TB 112 60 Good 116х87х24 7.16 10.16 Sat. 3:27, NC 
Samsung NoteMaster $2199 25/Am386SXL 2/8 60 Sat. 11x8.5 1.8 5.91 8.10 Sat. 2:01, NC 
3865/25 
Veridata Execulite $1750 25/Am386SXL 2/8 60 Sat. 11x8.6x 1.4 4.81 7.56 Sat. 2:16, NC 
386SXL/25e 
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DESKTOP REPLACEMENT 
Overall — B&Wicolor, Video Screen Readability — Number Key Ind. page- External Internal Docking Overall 
rating shades/col. res. ext. size (in.) of keys travel control keys? ports expansion unit? rating 
Sat. B&W, 64 640 x 480 9.5 Sat. 84 Full Yes ` S,P,V,M,E FPU,M No Fair 
Sat. B&W, 16 640 x 480 8.5 Fair 84 Full Yes S,P,V,K FPU, M No Fair 
Sat. B&W, 64 640 x 480 9.5 Good 82 Full Yes S,P,V,MK,KP FPU, M No Good 
Exc. Baw, 16 640 x 480 9.5 Good 82 Full Yes S,P,V,MKE FPU, M Yes Sat. 
Exc. B&W, 32 800 x 600 8.5 Exc. 85 Full Yes S,P,V,ME FPU, M No Fair 
Sat, B&W, 32 800 x 600 9.5 Good 78 Abbrev. No S,P,V,K,KP,F,E,M FPU,M Yes Sat. 
Sat. B&W, 32 800 x 600 10 Good 79 Abbrev. No S,P,V,KP,E,B ЕРО, PCMCIA Yes Sat. 
Sat. B&W, 32 640 x 480 8.5 Sat. B4 Full Yes S(2),P, V,K,F FPU No Poor 
Good B&W, 64 800 x 600 10 Sat. 84 Full Yes S,P,V, ME FPU, M No Sat. 
Sat. B&W, 16 640 x 480 9.5 Sat. 83 Abbrev. Yes S(2).P.V FPU No Poor 
Sat. B&W, 32 800 x 600 8.5 Sat. 80 Full No S,P,V,ME FPU, M Yes Fair 
Good B&W, 64 640 x 480 10 Sat. 80 Full No S,P,M,K FPU, M No . Fair 
Good B&W, 64 800 x 600 9.5 Good 86 Abbrev. Yes S,P,V,MIKE FPU, M Yes Good 
Good B&W, 64 640 x 480 9.5 Sat. 79 Full Yes Ѕ,Р,М,КР FPU, М Мо Sat. 
Good B&W, 64 640 x 480 8.5 Sat. 80 Full No S,P,V FPU, M No Poor 
Exc. B&W, 64 640 x 480 9.5 Good 79 Full Yes S,P,V,K,KP,E,F FPU, M Yes Sat. 
Good C, 256 640 x 480 8.5 Exc. 78 Full Yes Ѕ,Р,У,К,М,КР,Е ЕРИ, М Үеѕ Good 
Good B&W, 32 800 x 600 9.5 Good 85 Full Yes S,P,V,MK FPU, M No Fair 
Good B&W, 32 1024x768 95 Exc. 85 Full Yes S,P,V,MK FPU, M No Sat. 
Sat. C, 256 1024 x 768 9 Fair 85 Full Yes S,P,V MK FPU, M No Good 
Sat. B&W, 64 640 x 480 9.5 Fair 82 Full Yes S,P,V,KKP,M,E FPU, M Yes Good 
Exc. B&W, 64 640 x 480 10 Good 84 Full Yes S,P,V,M,K FPU, M Yes Good 
Sat. B&W, 32 640 x 480 10 Sat. 85 Full Yes S,P,V,M,K FPU, M No Sat. 
Exc. B&W, 32 640 x 480 9.5 Good 78 Abbrev. No S,P,V,M,E,F PCMCIA Yes Sat. 
Fair C, 256 800 x 600 9.5 Exe. 78 Abbrev. No S,P,V,M,K,KP,F,E FPU, M Yes Good 
Sat. B&W, 64 640 x 480 9.5 Sat. 83 Full Yes S,P,V,K,F,E FPU No Fair 
Good B&W, 64 800 x 600 9.5 Good 82 Abbrev. Yes S,P,V,K,E,N FPU, M Yes Good 
Sat. C, 256 800 x 600 9 Good 85 Abbrev. Yes S,P,V,M FPU, M No Good 
Fair B&W, 64 800 x 600 10 Good 83 Full Yes S(2)P,V,K E FPU, PM No Fair 
Fair B&W, 64 640 x 480 10 Good 83 Full Yes S(2),P, V.K FPU, PM No Fair 
Good B&W, 64 800 x 600 9.5 Sat. 84 Full Yes S P.V,MKE FPU, M Yes Fair 
Good B&W, 32 640 x 480 10 Fair 80 Full Yes S,P,V,M FPU No Fair 
Good B&W, 32 800 x 600 9 Sat. 80 Full No S,P,V,M,K,SCSI FPU No Sat. 
Good B&W, 64 800 x 600 9.5 Sat. 86 Full Yes S,P,V, MK FPU No Good 
Good B&W, 32 800 x 600 10 Sat. 80 Full No $(2),P,V,M,F,E FPU,M Yes Good 
Good B&W, 64 800 x 600 8.5 Sat. 81 Abbrev. Yes S,P,V,M,K FPU,M No Poor 
Exe. B&W, 64 800 x 600 10 Sat. 79 Abbrev. No S,P,V,MEKP FPU, M No Fair 
Good B&W, 64 N/A 10 Good 80 Abbrev. No S,P,V,M,K,KP FPU,M No Sat. 
Fair B&W, 64 800 x 600 10 Sat. 80 Full Yes S P,V,MKE,SC FPU, M Yes Fair 
Good B&W, 64 640 x 480 10 Sat. 80 Full No S,P,V,M K FPU, M No Fair 
Good B&W, 32 800 x 600 8.5 Good 79 Abbrev. No S,P,V M, PM No Fair 
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VALUE PORTABILITY 
System Price CPU Std. Міп./тах Std.HD Overall Dimensions System Travel Durability Battery 
extras RAM (MB) (MB) rating (WxHxD) weight weight rating life 
Acma 386DX/33 $2299 33/3860Х 4/6 120 Exc. 11x8.6x2 8.56 12.5 Sat. 1:41, NC 
Executive Notebook 
MicroExpress NBDX33 $2495 33/13860Х W,FM,CS 4/8 120 Exc. 11.6x87x23 7.56 10.63 Good 3:53, NC 
Amrel MLT386DXL-33 $1995 33/Am386DXL | CS,CMS,TB 4/8 80 Exc. 116x87x2. 7.56 10.63 Good 3:09, NC 
TI TravelMate 4000 $2499 16/4865Х W,PMS,U 4/8 80 Good 11x8.5x1.8 5.59 8.03 Sat. 4:16, NC 
WinSX 
Altima 420 $2499 20Л4865Х 4/20 80 Sat. 11х8.7х 1.6 6.63 9.28 Sat. 2:32, МС 
First International Leo $1700 20Л4865Х 4/16 80 Good 11.4 x11x 1.9 6.84 9.71 Sat. 1:39, NC 
PhD 
Gateway Nomad $2495 20/4865Х  W,TB,M/S,PMS 4/20 80 Exc. 11x8.5x 1.8 5.8 7.89 Sat. 4:24, NC 
420SXL 
Tandy 4800 HD $2499 20Л4865Х W,CS 4/20 60 Good 11x8.5x 1.6 5.97 9.16 Good 2:53, NC 
Tandy 3800 HD $1799 20/Cx486SLC W,CS 2/4 60 Fair 12.2x10 x 1.7 6.19 7.59 Sat. 2:26, NC 
Mitsuba Ninja 486 $2125 25Л4865Х 4/20 80 Sat. 11x8.6x1.8 6.91 9.00 Sat. 1:56, NC 
TI TravelMate 4000 $2799 25Л4865Х W,M,PMS,U 4/20 120 Good 11x8.5x1.8 5.63 8.07 Sat. 4:23, NC 
WinSX/25 
Toshiba T4400 SX/LCD $3399 25/486SX 2/10 80 Fair 11.2x8.3x2.2 7.25 10.97 Good 4:42, NC 
Toshiba T4400SXC80 $5499 25/14865Х 4/20 80 Sat. 117x83x22 775 11.81 Good 3:53, NC 
CompuAdd Express $2245 25/Cx486SLC TB,B,FS 4/16 80 Sat. 11х8.5х2 5.22 7.69 Fair 2:50, NC 
425CXL 
PC Brand NB $1995 25/Cx486SLC үү 2/16 120 Good 11x87x2.1 6.91 10.54 Sat. 1:55, NC 
486/SLC 
Wyse DecisionMate $2299 25/Сх48651С W,FTS,S 4/16 80 Sat. 11x 8.6 x 1.45 4.81 7.94 Sat. 1:35, NC 
486SLC 
XiC425NB $1649 25/Cx486SLC 1/5 80 Good 11.6х8.7х24 7.34 10.25 Sat. 2:38, NC 
ALR Ranger $2495 25Л4860Х PMS 4/16 60 Exc, 1175х85х23 75 10.97 Good 2:41, NMH 
MC4SX/25 120 
Gateway Nomad $2995  25/i486DX W,M,IS,PMS 4/20 120 Good 11x8.5x1.8 5.81 8.25 Sat. 3:52, NC 
425DXL 
TI TravelMate $3299 25/486ОХ W,M,PMS,U 4/20 120 Sat 11x8.5x 1.8 5.63 8.07 Sat. 4:27, NC 
4000 WinDX/25 
Amrel MLT486DXU $2795 33Л4860Х CS,CMS,TB 4/32 130 Good 11.6x8.7x2.4 7.19 10.23 Sat. 2:48, NC 
Aquiline 3500 $2695 33/4860Х 4/16 120 Good 11x8.6x2 8.56 12.50 Sat. 2:24, NC 
Compudyne 4DX/33 $2999  33/486DX TB,W,PIM 4/20 127 Sat. 11x87x1.6 6.25 N/A Sat. 2:00, NC 
Ergo NoteBrick 486 $2995 33/4860Х W,M,FCS 4/16 170 Sat. 11.2 x 10.2 x 2.2 8.7 12.30 Exc. 1:42, NC 
Standard Extra Key 
B = extra battery FCS = file compression software M = mouse PIM = personal information manager ТВ = trackball 
CMS = contact management software FM = fax modem MO = modem PMS = power management software U = utilities 
CS = communications software slot FS = fax software NIC = network interface card S = security kit W = Windows 
DS = diagnostic software IS = integrated software O0 = OS/2 SS = spreadsheet WP = word processor 
Intel 386SL CPU. Zeos Color Notebook x2 ES tractive case and a logically designed key- 


The 6.22-pound Zenith Z-Sport 325S, 
which is based on a 25-MHz Intel 386SX 
CPU, is sleek, decidedly handsome, and 
built like a tank. Standard equipment in- 
cludes 2 MB of memory, an 86-key tactile 
keyboard, and a 9.5-inch backlit LCD. 
Other features include a system-expansion 
bus and a suspend/resume mode that main- 
tains main memory for up to an hour after 
the main battery has discharged. At $2199, 
this high-quality notebook is a best buy 
among the systems that we reviewed for 
this article. 


Mail-order vendor Zeos International has 
chosen the road less traveled with its 
newest model, which is called simply the 
Color Notebook. At $2695, the Color 
Notebook features a 25-MHz Intel 386SL 
CPU, 2 MB of RAM, and a 60-MB hard 
drive. 

Preloaded with Windows 3.1 and a host 
of bundled software, the Color Notebook 
comes with shrink-wrapped copies of Lo- 
tus 1-2-3 for Windows and Lotus Ami Pro 
3.0, a full-featured Windows word pro- 
cessor. The Color Notebook sports an at- 
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board that provides excellent typing ac- 
tion. 

However, like many passive-matrix 
color LCDs, the Zeos Color Notebook's 
screen serves up only minimal brightness 
and contrast sensitivity when you are view- 
ing monochrome text, and it delivers 
slightly muted screen colors. The Color 
Notebook deserves high marks for overall 
quality and workmanship, though. The 
bundled software makes this system a bar- 
gain for those who yearn for a color note- 
book with an affordable price tag. We 
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DESKTOP REPLACEMENT 
Overall B&W/color, Video Screen Readability Number Key Ind. page External Internal Docking Overall 
rating shades/col. res, ext. size of keys travel cont, keys? ports expansion unit? rating 
Fair B&W, 32 800x 600 9 Sat. 82 Abbrev. No S(2),P,V,K,KP FPU, M Yes Sat. 
Sat. B&W, 64 800 x 600 9 Good 83 Full No S(2) P, V,K, SC;E FPU, M Yes Sat. 
Sat. B&W, 64 800 x 600 10 Good 83 Full No §(2),P,V,K,SC FPU,M Yes Sat. 
Exe. B&W, 64 800 x 600 10 Good 79 Abbrev. No S,P,V,M,E FPU,M Yes Sat. 
Good B&W, 64 800 x 600 9.5 Sat. 85 Full Yes S,P,V,M,K,E M Yes Good 
Sat. B&W, 16 800 x 600 9.5 Sat. 80 Full No S(2),P,V,E FPU No Fair 
Exc. B&W, 64 1024 x 768 10 Good 79 Abbrev. No S,P,V,E,M,KP,K M No Good 
Good B&W, 64 800 x 600 9.5 Good 84 Full Yes S,P,V,K FPU,M No Good 
Sat. B&W, 32 640 x 480 9 Sat. 84 Full Yes SP FPU, M No Poor 
Sat. B&W, 32 800 x 600 10 Sat. 80 Full No 5,Р,М,Е FPU, M No Sat. 
Exc. B&W, 64 1024 x 768 10 Good 79 Abbrev. No S,P,V.M,E FPU, M Yes Good 
Sat. B&W, 64 640 x 480 9.5 Good 82 Full Yes S,P,V,E,K,M M Yes Good 
Fair C, 256 640 x 480 8.5 Exe. 82 Full Yes S,P,V,M,K,E M Yes Exe. 
Sat. B&W, 64 640 x 480 9.5 Good 84 Full Yes P,S,V,MK M No Good 
Sat. B&W, 32 640 x 480 9 Good 81 Full No S(2),P,V,K FPU, M Yes Sat. 
Good B&W, 32 800 x 600 8.5 Sat. 79 Abbrev. Yes S,P,V,M FPU, M, PM No Fair 
Fair B&W, 64 800 x 600 10 Sat. 80 Full No S,P,V,M,SC,E FPU, M Yes Good 
Sat. B&W, 32 800 x 600 9 Good 82 Full Yes S,P,V,K,M,E,SC CPU, M, SCSI Yes Good 
Exe. B&W, 64 1024 x 768 10 Good 79 Abbrev. No S,P,V,M,E,K,KP M No Good 
Exc. B&W, 64 1024 x 768 10 Good 79 Abbrev. No S,P,V,ME M Yes Good 
Fair B&W, 64 1024 x 768 10 Sat. 85 Еш! Yes S,P,V,MKE FPU, M Yes Good 
Fair B&W, 32 640 x 480 9 Sat. 82 Abbrev. Yes S(2),P,V,K,E M Yes Sat. 
Sat. B&W, 64 800 x 600 10 Good 84 Abbrev. Yes S,P,V,E M Yes Good 
Poor B&W, 32 800 x 600 9 Sat. 82 Full Yes S(2),P,V,E M Yes Good 
| 
Battery Key External Port Key Internal Expansion Key 
A - alkaline B = extra battery KP = keypad S = serial CPU = upgradable CPU PCMCIA = PCMCIA slot 
NC = nickel cadmium E = expansion slot M = mouse SC = scanner FPU = math coprocessor PM = personality module 
NMH = nickel metal hydride F = floppy drive N = network adapter SCSI = SCSI M = modem SCS! = SCSI 
K = keyboard P = parallel V = extended video 


could not measure the Color Notebook’s 
battery life with its power management 
enabled. 


Best Bets 

From among the systems we tested, several 
clear favorites emerged, each for differ- 
ent reasons. For color systems, the Toshi- 
ba T4400SXC80 has a slight edge over 
the new Compaq LTE Lite/25. The Toshi- 
ba’s screen is brighter, and the system itself 
is well designed. The Compaq is $500 less, 
but it uses a 386SX CPU rather than a 
4865X. 


The similarly designed Gateway and Т1 
systems are remarkably well balanced, of- 
fering good performance in very portable 
packages. The TI line is available with an 
optional docking unit, which turns the 
more powerful versions into good desk- 
top replacements. 

Zenith offers some valuable innova- 
tions, such as built-in LAN connectivity, 
with its new, redesigned notebooks. The 
Z-Sport in particular is a system that’s both 
portable and powerful, and it’s reasonably 
priced. 

Along with the 486-based Gateway and 


TI systems, the ALR Ranger offers ex- 
ceptional performance for both DOS and 
Windows users, and it is one of the few 
notebooks we reviewed that has an upgrad- 
able CPU. ш 


Michael Nadeau is a BYTE senior editor. 
You can reach him on BIX as “miken.” 
John Wolfskill is a freelance writer and 
president of Powertrain Development, a 
New Hampshire—based company special- 
izing in multimedia and retail point-of- 
sale advertising software. You can reach 
him on BIX c/o “editors.” 
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BYTE NOTEBOOK BENCHMARKS 


DOS overall Windows overall 


IBM PS/2 Note N51 SLC 
DECpc 320P 

Toshiba Satellite T1800 
Toshiba T2200SX 

Dell NL20 

NEC UltraLite SL/20 

Sharp PC-6781 

ARC 3025 

CAF AquaLite-ll 

Keydata Keynote 386SX-25 
Mitsuba Ninja Notebook 386SX 
Swan 3865Х/25 


Did not complete 


Compaq Coniura 3/25 
Bondwell 386SL/F 
Compag LTE 386 Lite/25 
Compaq LTE Lite/25 
Dell NL25 

Dell 325N 

Dell 325NC 

Epson NB-SL/25 

Grid 1660 

IBM PS/note N45 SL 
NCR 3170 

NEC UltraLite SL/25C 
QSI Klonimus Lite 
Zenith Z-Note 325L 
Zenith Z-Sport 325S 
Zeos Color Notebook 
MicroExpress NB925 
Notestar NP-925 

Altima 325XL 

BCC Avanti 025 

Bi-Link Hyperbook 2200SX 
Cube Horizon 325SXL 
Dauphin 500-GT 

Everex AGI Travelpro SX/25 


|| 


0.0 0.5 1.0 15 20 25 30 35 40 0.0 05 10 1.5 20 25 3.0 3.5 4.0 4.5 
Notebooks grouped by CPU 


| 
| 
| | | 
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Gateway Nomad 325SXL 
Insight 386SXL-25 

Noteable 386SXL-25 
Samsung NoteMaster 386S/25 
Veridata Execulite 386SXL/25e 
Acma 386DX/33 
MicroExpress NBDX33 

Amrel MLT386DXL-33 

TI TravelMate 4000 WinSX 
Altima 420 

First International Leo PhD 
Gateway Nomad 420SXL 
Tandy 4800 HD 

Tandy 3800 HD 

Mitsuba Ninja 486 

TI TravelMate 4000 WinSX/25 
Toshiba T4400 SX/LCD 
Toshiba T4400SXC80 
CompuAdd Express 425CXL 
PC Brand NB 486/SLC 

Wyse DecisionMate 486SLC 
XiC425NB 

ALR Ranger MC4SX/25 120 
Gateway Nomad 425DXL 

ТІ TravelMate 4000 WinDX/25 
Amrel MLT486DXU 

Aquiline 3500 

Compudyne 4DX/33 

Ergo NoteBrick 486 


Notebooks grouped by CPU 


BYTE NOTEBOOK BENCHMARKS 


DOS overall 


Windows overall 


0.0 0.5 


1.0 


15 20 25 


All results are indexed, and higher numbers indicate better performance. For each 
index in the DOS and Windows tests, a Toshiba T2200SX running DOS 5.0 


and Windows 3.0 = 1. 


BYTE's application performance suite measures the performance you can 
expect to see running a given application category under a given operating en- 
vironment. We test under two environments: DOS 5.0 and Windows 3.0. We test 


30 3540 0005 10 15 20 25 30 3.5 40 45 


three application categories for each environment, running test scripts using 
the following programs: Word Processing: WordPerfect 5.1 and Lotus Ami Pro 
2.0; Spreadsheet: Lotus 1-2-3 release 2.3 and Microsoft Excel 3.0a; and 
Database: Software Publishing Superbase 4 version 1.3 and Borland dBase 
IV. The data files and test scripts are available from BYTE. 


The benchmark indexes shown here represent each system's overall performance running DOS and Windows. The baseline 
machine, a Toshiba T2200SX, has an index of I. A DOS score of 2.5, therefore, means the notebook in question runs DOS 
applications an average of 2.5 times faster than the T2200SX. 
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Acma Computers, Inc. 

(800) 456-1818 

(510) 623-1212 

fax: (510) 623-0818 

Circle 1271 on Inquiry Card. 


Advanced Logic Research, Inc. 
(800) 444-4257 

(714) 581-6770 

fax: (714) 581-9240 

Circle 1272 on Inquiry Card. 


Altima Systems, Inc. 

(800) 356-9990 

(510) 356-5600 

fax: (510) 356-2408 

Circle 1273 on Inquiry Card. 


American Research Corp. 
(800) 346-3272 


(213) 265-0835 4 


fax: (213) 265-1973 
Circle 1274 on Inquiry Card. 


Amrel Technology, Inc. 

(800) 882-6735 

(818) 575-5110 

fax: (818) 575-0801 

Circle 1275 on Inquiry Card. 


Aquiline, Inc. 

(800) 377-3322 

(716) 626-0315 

fax: (716) 626-1541 

Circle 1276 on Inquiry Card. 


Beaver Computer Corp. 

(800) 827-4222 

(408) 944-9000 

fax: (408) 944-0657 

Circle 1277 on Inquiry Card. 


Bi-Link Computer, Inc. 

(800) 888-5369 

(310) 692-5345 

fax: (310) 695-9623 

Circle 1278 on Inquiry Card. 


Bondwell Industrial Co., Inc. 
(800) 288-4388 

(510) 490-4300 

fax: (510) 490-5897 

Circle 1279 on Inquiry Card. 


CAF Computer Corp. 

(818) 369-3690 

fax: (818) 369-3692 

Circle 1280 on Inquiry Card. 


Compaq Computer Corp. 
(800) 345-1518 

(713) 370-0670 

fax: (713) 378-1443 

Circle 1281 on Inquiry Card. 


CompuAdd Express 

(800) 925-3000 

(512) 219-1800 

fax: (512) 219-2890 

Circle 1282 on Inquiry Card. 


COMPANY INFORMATION 


Compudyne Direct 

(800) 932-2667 

(214) 702-0055 

fax: (214) 702-0300 

Circle 1283 on Inquiry Card. 


Cube Computer Corp. 

(800) 522-2823 

(914) 592-8282 

fax: (914) 592-3482 

Circle 1284 on Inquiry Card. 


Dauphin Technology, Inc. 
(800) 782-7922 

(708) 627-4004 

fax: (708) 627-7618 

Circle 1285 on Inquiry Card. 


Dell Computer Corp. 

(800) 426-5150 

(512) 338-4400 

fax: (512) 338-8700 

Circle 1286 on Inquiry Card. 


Desktop Direct 

Digital Equipment Corp. 

(508) 264-7485 

fax: (508) 264-7133 

Circle 1287 on Inquiry Card. 


Epson America, Inc. 

(800) 922-8911 

(310) 782-0770 

fax: (310) 782-5220 

Circle 1288 on Inquiry Card. 


Ergo Computing 

(800) 633-1925 

(508) 535-7510 

fax: (508) 535-7512 

Circle 1289 on Inquiry Card. 


Everex Systems, Inc. 

(800) 821-0806 

(510) 498-1111 

Circle 1290 on Inquiry Card. 


First International Computer, 
Inc. 

(510) 475-7885 

fax: (510) 475-5333 

Circle 1291 on Inquiry Card. 


Gateway 2000 

(800) 523-2000 

(605) 232-2000 

fax: (605) 232-2023 

Circle 1292 on Inquiry Card. 


Grid Systems Corp. 

(800) 222-4743 

(510) 656-4700 

fax: (510) 683-9895 

Circle 1293 on Inquiry Card. 


40 BYTE ’s Essential Guide to Portable Computing * 1992 


IBM Corp. 
(800) 772-2227 
Circle 1294 on Inquiry Card. 


Insight Computers 

(800) 755-9628 

(602) 350-1176 

fax: (602) 350-1182 

Circle 1295 on Inquiry Card. 


Keydata International, Inc. 
(800) 486-4800 

(908) 755-0350 

fax: (908) 756-7359 

Circle 1296 on Inquiry Card. 


MicroExpress 

(800) 989-9900 

(714) 852-1400 

fax: (714) 852-1225 

Circle 1297 on Inquiry Card. 


Mitsuba Corp. 

(800) 648-7822 

(714) 392-2000 

fax: (714) 392-2021 

Circle 1298 on Inquiry Card. 


NCR Corp. 

Notebook Computing Business 
Unit 

(908) 302-5800 

fax: (908) 469-4578 

Circle 1299 on Inquiry Card. 


NEC Technologies, Inc. 

(800) 388-8888 

(508) 264-8000 

fax: (508) 264-8764 

Circle 1300 on Inquiry Card. 


Noteable Computers, Inc. 
(800) 274-4124 

(714) 964-1837 

fax: (714) 968-4338 

Circle 1301 on Inquiry Card. 


Notestar Computers, Inc. 
(908) 651-8686 

fax: (908) 651-0666 

Circle 1303 on Inquiry Card. 


PC Brand 

(800) 722-7263 

(805) 378-6069 

fax: (805) 378-7801 

Circle 1304 on Inquiry Card. 


QSI Corp. 

(800) 347-5500 

(718) 834-4545 

fax: (718) 834-5318 

Circle 1305 on Inquiry Card. 


Samsung Electronics America, 
Inc. 

Information Systems Division 
(800) 446-0262 

(201) 229-4000 

fax: (201) 229-4047 

Circle 1306 on Inquiry Card. 


Sharp Electronics Corp. 

(800) 237-4277 

(201) 529-9600 

Circle 1307 on Inquiry Card. 


Swan Technologies 

(800) 468-9044 

(814) 234-2236 

fax: (814) 237-4450 

Circle 1308 on Inquiry Card. 


Tandy Corp. 
(817) 390-3011 
Circle 1309 on Inquiry Card. 


Texas Instruments, Inc. 
Information Technology Group 
(800) 527-3500 

fax: (817) 774-6751 

Circle 1310 on Inquiry Card. 


Toshiba America Information 
Systems, Inc. 

Computer Systems Division 
(800) 334-3445 

(714) 583-3000 

Circle 1311 on Inquiry Card. 


Veridata Research, Inc. 

(818) 303-0613 

fax: (818) 303-0626 

Circle 1312 on Inquiry Card. 


Wyse Technology, Inc. 

(800) 438-9973 

(408) 473-1200 

fax: (408) 473-1222 

Circle 1313 on Inquiry Card. 


Xi Computer Corp. 

(800) 432-0486 

(714) 498-0858 

fax: (714) 492-6571 

Circle 1314 on Inquiry Card. 


Zenith Data Systems 

(800) 553-0331 

(708) 808-5000 

fax: (708) 808-4434 

Circle 1315 on Inquiry Card. 


Zeos International, Inc. 

(800) 423-5891 

(612) 633-4591 

fax: (612) 633-1325 

Circle 1316 on Inquiry Card. 


Starting today, buying PCs direct is changed forever. ZzDIRECT from 
Zenith Data Systems is as different from ordinary 
direct buying as night is from... well, you know. What 
makes it different is what we call Thinking Ahead, and 
it's part of everything we do at Zenith Data Systems. 


For starters, ZeDIRECT helps you buy our innovative and award- 
winning new Z series at remarkably low Z*DIRECT prices. 
Z»DIRECT offers you intelligent life at the end of the 


telephone. Our professional PC consultants are not just 


order takers like many tele-clerks 
du jour. ZzDIRECT consultants 


can provide you jj i i^ | 


Wi 


E 
LI 


with a complete net- 


оссо 
GECE 
BEEE 


working solution 


RO that includes note- 
books and desktops, servers 
and monitors. 


We've even rethought serv- 


Thomas Hampton 
Z«DIRECT Account 


ice, creating a program SO “The possibilities 


are endless.” 


exceptional, two pages of this ad are 


devoted to it. ZzDIRECT has 


"We have 
your 


complete 


the PCs 


networking 
solution." 


the way you want to buy 


them. As 
of Thinking Ahead and it's called ZzDIRECT. 


we said, it's all part 


`% 
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. 
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“Pass the budget 
folder please. 


= 
= 
> 
“> 


you want to Duy, : 


ZaNOTE™ 325Lc 
"Incredible color and price”’ 

* Intel" 25 MHz i386™ SL 

* 4MB RAM, user expandable to 12MB 

* 120MB hard drive 

* MS-DOS* 5.0 and Microsoft Windows™ 
3.1 pre-installed 

* Logitech" TrackMan? portable mouse 

* B.4" active matrix color VGA LCD, 
simultaneous video support 

* 3.5" 1.44MB floppy drive 

* 8.5" x 11.9" x 2.15 only 6.5 pounds 

* Rapid-charge nickel metal-hydride battery 
for up to 2.5 hours continuous use or up to 
6.5 hours under rest-resume conditions* 

* Ethernet -compatible high-speed 
communication port бок LAN 
connectivity 

* Pre-installed network client 
software for Novell NetWare; 
Microsoft® LAN Manager;" Banyan” 
VINES” 

* Optional READYDESK™ Port Replicator ($107) 


$4699 


*Battery life depends on application used, power 
management feotures selected and peripherals 
attached. 


ZsSTATION" 433Dh 
“The best for less” 
* Intel 33 MHz i486" DX (upgradable) 
* 4MB RAM expandable to 64MB 
* 200MB hard drive pre-instolled ond optimized 
with MS-DOS 5.0 and Microsoft Windows 3.1 
* Super VGA color monitor, 1024x768 


upgradable to 256 colors 
* Pre-installed network dient 


* Ethernet compatible high-speed 
communication port for LAN 
connectivity 

* 3.5" 1.44MB floppy drive 

* State-of-the-art modular "snap-in'system 
design with 4 ISA slots 

* Module sockets or SCSI and WAM 
(Windows Accelerator Module) 

* Flash ROM BIOS 

* Dual password security protection 

* Seriol, parallel, mouse, keyboard, video 
ports 

* Microsoft mouse 

* One-year limited warranty and on-site 
service included with extended Z™CARE™ 
service ovoilable 


Z«SERVER” 450DE 
"Top of the Line” 
* Intel 50 MHz i486DX—the fastest 
processor in its class! 
* 8KB internal and 256KB write-back cache 
* 8MB RAM expandable to 192MB 
* 500MB SCSI-2 hard drive 
* VGA monochrome monitor 
* 8 EISA expansion slots (7 open) 
* 2 serial, 1 parallel, 1 keyboard, 1 mouse port 
* 512KB of video RAM for Super VGA 
* SCSI cable/power distribution board included 
* 384-watt power supply 
* 1.44MB floppy disk drive 
* Three 5.25" HH accessible bays 
* Eight 3.5" hard disk bays 
* Multiple security features 
* LCD status display 
* Flash ROM BIOS 
* One-year limited warranty and on-site 
service included with extended 28САКЕ 
service available 


Not just direct, ZaDIRECT 


1-800-582-0527 


Our Z series makes the fu- 


ture ever so clear, because 


we've anticipated your 
needs with a totally re- 
thought and re- 


designed line of 


Z«DIRECT National : | 
Account Executive $ notebooks, desk- 


top PCs, servers and monitors. 


You will enjoy an unprecedented range of upgradability. That's = 


кїм 


Investment Protection, the cornerstone for Thinking Ahead. \ANAGER 


\ 


Next move? Integrated 
Connectivity with pre- 
installed client software for the 
three leading networking sys- 
tems and Ethernet-compatible, 
teet high-speed communi- 

R cation pipes. Third, Z 


REATORUN” Series includes easy to configure connections and optimized, 


pre-installed MS-DOS and Microsoft p | 


Windows 3.1 on most models. Finally, Wii ій 
BANYAN' 


ZDS also believes a blue chip VINES 


concept deserves nothing less than 


blue chip components. Intel for microproc- | 
essors. Conner" for hard QZ ASME | 
drives. And the software giants: Novell. 
Microsoft. Banyan. 


That's what Thinking Ahead is all about. 
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ZsNOTE 325L 
“Network ready notebook” 


* Intel 25 MHz i386SL 

* 4MB RAM expandable to 12MB 

* 85MB hard drive with MS-DOS 5.0 and 
Microsoft Windows 3.1 pre-installed 

* Logitech TrackMan Portable mouse 

* 9.5" black-on-white LCD, upgradable to 
active matrix color, 640 x 480 VGA with 
support for 64 grey shades; ond simultaneaus 
video support 

* 3.5" 1.44MB floppy drive 

* B.5" x 11.9" x 1.9," only 5.9 pounds 

* Rapid-charge nickel metal-hydride battery 
for 4 hours* continuous use or up to 10 hours* 
under rest/resume condition 

* Ethernet-compatible high-speed 
communication port for LAN 
connectivity 

* Pre-installed network client 
software for Novell NetWare, 
Microsoft LAN Manager, Banyan 
VINES 

* B2-key keyboard with 12 full-size function 
keys 


*Battery life depends on application 
used, power manogement features 
selected and peripherals ottoched. 


Z*STATION" 425Sn 
“i486 level networking” 

* Intel 25 MHz i486SX (upgradable) 

* 4MB RAM expandable to 64MB 

* 80MB hard drive pre-installed and optimized 
with MS-DOS 5.0 and Microsoft Windows 3.1 

* Super VGA colar monitor, 1024x768 
upgradable to 256 colors 

* Pre-installed network client software 
for Novell NetWare, Microsoft LAN 
Manager, Banyan VINES 

* Ethernet-compatible high-speed 
communication port for LAN 
connectivity 

* 3.5" 1.44MB floppy drive 

* State-of-the-art modular "snap-in" system 
design.with 2 ISA slots 

* Module sockets or SCSI and WAM 
(Windows Accelerator Madule) 

* Flosh ROM BIOS 

* Dual password security protection 

* Serial, parallel, mouse, keyboard, video 
ports 

* Micrasoft mause 

* One-year limited warranty and on-site 
service included with extended ZeCARE 
service available 


$1999 


Z=SERVER™ 425SE 


“Entry Level” 


* Intel 25 MHz i486SX 

* 4MB RAM expandable to 192MB 

* 300MB SCSI-2 hard drive 

* VGA monochrame manitor 

* B EISA expansion slots (7 apen) 

* 2 serial, 1 parollel, 1 keyboard, 1 mouse port 
* 512KB of video RAM for Super VGA 

* 384-watt power supply 

* 1.44MB floppy disk drive 

* Three 5.25" HH accessible bays 

* Eight 3.5" hard disk bays 

* Multiple security features 

* Flosh ROM BIOS 

* One-year limited warranty and on-site 
service included with extended ZeCARE 
service available 


$4999 


Z best price is ZeDIRECT 


1-800-582-0527 


We build the Z series products to be so reliable, it's possible they may 
never need service. They leave our state-of-the-art 
manufacturing facility in St. Joseph, Michigan only 
after passing rigorous quality control tests. Then we 
provide what may be the best customer and technical 

service assistance in the business. We offer over 400 autho- 


rized service centers in North America and more than 2,000 


AC service reps around the world. There's 


i 


с “on-site service for all of our desktop PCs the 
е —6- next business day. Choose 48 Hour Repair- 


Helen Lim, 
ZDS Systems 
Software Engineer 


and-Return ог carry-in service for 
portables. If this service sounds 
good, read on. It gets even better. 
| Z*CARE also offers optional sup- 
port upgrades including network planning, 


start up, operation and 


expansion services. 
Our service is so good 
we can keep your net- ! 
work operational even if ': 
there is a variety of PCs or 
software in place. Best of all, you can choose 
as much or as little ZaCARE as you want. And 
if you have comments or questions on prod- 
ucts or need technical assistance, our Cus- 
tomer Assistance Center is open 7AM-11PM 
(CST), Mon-Fri. Call 1-800-CARE 
360. With 7#САКЕ you're assured 


9576 


of getting all the attention and 
service you deserve whether you 
have one PC or an office full. 


That's Thinking Ahead. 


95% of calls 
te the ZDS 
Customer 
Assistance 

Center 
enjoy one call 
problem 
resolution 


CEVIZDS 620nl 
“Entry level i386SL notebook” 
* Intel 20 MHz i386SL 
* 2MB RAM expandable to BMB 
* 60MB hard drive 
* 3.5" 1.44MB floppy drive 
* MS-DOS 5.0 pre-installed 
* 85-key full-travel keyboard 
* 9.5" VGA black-on-white display 
8.5" x 11" x 1.9", 6.5 165. 
* 3 hour average battery life* 


Z«SPORT" 3255 
“Low cost and expandable'* 
* Intel 25 MHz i386SX 
* 60MB hard drive with MS-DOS 5.0 
pre-installed 
* 2MB RAM expandable to BMB 
* 9.5" black-an-white ейде! LCD 
640 x 480 VGA with 64 grey shades, 
simultoneaus video suppart 
* 3.5" 1.44MB floppy drive 
* 8.5" x 11" x 1.9", only 6.0 pounds 
* Up to 2.5 hours bottery life* 
* 86-key keyboard with dedicated cursor 
and function keys 
* Serial, parallel, external video, mouse ports 
* Optional ZDS docking unit 


Z»NOTE 320Lb 
"Our lowest price ZezNOTE'" 

* Intel 20 MHz i386SL 

* 2MB RAM expandobie ta 12MB 

* 60MB hard drive 

* MS-DOS 5.0 pre-installed 

* 3.5" 1.44MB flappy drive 

* 9.5" block-on-white VGA display 
upgrodoble to active-matrix color 

* Serial port, enhonced parallel, video 
port, mouse/keypod/keyboard port 

* One internal modem socket 

* NiCad battery pack for up to 3.5 
continuous or up to 9-hours chorge* 

* B.5" x 11.9" x 1.9" 5.7 Ibs. with 
battery 


*Battery life depends on applicatians used, power 
management features selected and peripherols 
attached. 


We cover you A to ZaDIRECT 


1-800-582-0527 


"You're buying 
ZwDIRECT 


because 
you know 
your rights?” 


Buy Z«DIRECT for investment protection. Z series has unprec- ; 


edented upgradability, integrated connectivity, ease of use 


and design. ТТ 


Buy Z»DIRECT for experienced direct 


sales consultants. No order takers at Zenith Data Systems. | 


Buy Z»DIRECT for direct answers. 9596 of your 


problems are solved in one call. FIL] Buy 2 DIRECT 
for direct, 48-hour shipment. [FTI Buy Z-DIRECT 
for no hassle returns. No questions 


asked, whatever the reason. Return 
Z*"DIRECT 

Buyer's Bill 
of Rights. 


your PC within 30 days. We'll even 


pay return postage!" ITZ Buy 
Z*DIRECT for direct technical support 


and a complete array of direct-to-you 


peripherals, accessories and software. EYJ 


*Based on advertised products os configured and avoilobility. 


ра - Д 
VISA’ 
meum m 


Terms: MasterCard, Visa, Discover and American Express accepted. No surcharge for credit card orders. Money orders, 
certified checks, personal checks occepted (allow ten doys for processing). Company ond institutional PO's upon credit opprovol. 


Prices do not include applicable sales tax, shipping and hondling. Government, Educational ond Volume Purchase buyers pleose 
coll for a quatotion. Federol Government Soles pleose call 800/843-4131. **30-doy money-back guarantee applies only 
when buying through ZeDIRECT. Excludes opened softwore ond purchoses which have been subject to abuse. Most notebooks 
include one-year limited moil-bock warranty with optional ZeCARE service available (call, or see a ZCARE controct for 
importont details). 


Order by FAX 1-800-472-7211. All products subject to ovailability. Specificotion and prices subject to change without notice. 


Zenith Dato Systems is not responsible for typogroaphicol or photogrophic errors. ZeNOTE, ZeSTATION, Z&SPORT, ZaSERVER 
ond READYDESK ore trodemorks ond ZeCARE is a servicemark of Zenith Dato Systems Corporotion. Intel, i386, i486 and 
the Intel Inside logo ore trodemarks of Intel Corporotian. MS-DOS, Microsoft Windows, Microsoft, LAN Monoger ond the 
Reody-To-Run logo are trodemorks of Microsoft Corporation. Logitech ond TrockMan ore registered trade- 
morks af Logitech, Inc. Ethernet is a registered trademork of Xerox Corporation. Novell and NetWore ore 
registered trodemorks of Novell, Inc. Bonyon ond VINES ore registered trodemorks of Bonyon Systems, 
Inc. Conner is o trademark of Conner Peripherols, Inc. Copyright © 1992 Zenith Doto Systems Corporotion. 


Now call ZaDIRECT 


1-800-582-0527 


Ze325SX 
“Entry level desktop 
performance” 
* Intel 25 MHz i386SX 
* 2MB RAM expandable to 10MB 
* BOMB hard drive with MS-DOS 5.0 and 
Microsoft Windows 3.1 pre-installed 
* УСА color monitor, 256 colors 
* 3.5" 1.44MB internal floppy drive 
* Mouse 
* 5 open 16-bit ISA slots 
* 1 open one half-height 5.25" drive bay 
with external access 
* One-year limited warranty and on-site 
service included with extended ZeCARE 
service availoble 


Z»425SX 
"Affordable i486 performance'" 
* Intel 25 MHz i486SX 
* 4MB RAM expandable to 40MB 
* BOMB hard drive with MS-DOS 5.0 and 
Microsoft Windows 3.1 pre-installed 

* УСА color monitor, 256 colors 

* 3.5" 1.44MB internal floppy drive 

* Mouse 

* 5 open 16-bit [SA slots 

* 1 open one half-height 5.25" drive bay 
with externol access 

* One-year limited warranty and on-site 
service included with extended Z*CARE 
service available 


For product و سم‎ a 
wia FAX, please call 
1-800-582-8194. 


ZENITH DATA SYSTEMS 


A Bull Company 


Thinking Ahead. 


REVIEW 


TAG-ALONG 
HARD COPY 


Today’s portable printers deliver near-laser-quality output 
in eminently totable packages 


STAN MIASTKOWSKI 


n the road, with a notebook and portable fax/data modem, it’s pretty easy 

to keep in touch with E-mail or the corporate computer. But what hap- 

pens when you need high-quality hard copy? You can take along one of the 

seven portable printers reviewed here. Using technologies ranging from dot-matrix 

impact to 64-nozzle ink-jet, this cross section of available printers offers near- 
laser-quality output without the need for special paper. 

The seven printers range in weight from 2'/ to 6 pounds and are small enough to 

take along without requiring that you carry extra luggage. Some can even fit in 

your briefcase along with your notebook computer. For work away from an AC out- 


let, most come with a battery pack or offer batteries as an option. 


Brother’s HJ-100i түт j 

and Star T t 

Micronics’ 
StarJet SJ-48 


PROS 

Excellent graphics 
print quality; 
bubble-jet 
technology 


CONS 
High per-copy cost 


Living in the Real World 

I tested each printer in real-world traveling 
situations, taking several on business trips 
and some while traveling between many 
work locations. All were tested with a Dell 
NL20, a 20-MHz 386SL-based 6.3-pound 
notebook, which is typical of the kind of 
system most businesses are apt to use with 
these printers. To judge print quality, I ran 
the print test supplied with Lotus's Ami 
Pro word processor. To compare features, 
see the table. 

The printers come with a full array of 
built-in type styles and font sizes and em- 
ulate industry-standard printers such as 
those of IBM or Epson. I tested the print- 
ers from within Windows using either stan- 
dard Windows printer drivers or the cus- 
tom drivers shipped with the Eastman 
Kodak Diconix printers. 


Brother's HJ-100i and Star 
Micronics’ StarJet SJ-48 


Except for the color and design of the ex- 
ternal cases and switches and for using 
different emulation modes, Brother Inter- 
national’s HJ-100i and Star Micronics 
America’s StarJet SJ-48 are identical print- 
ers based on Canon’s BJ-10 Bubble-Jet 
printer (Canon declined to participate in 
the review). In the bubble-jet approach, 
the actual print head (with up to 64 noz- 
zles) is part of the ink cartridge, and heat 
produces bubbles of ink that spray onto 
the paper. Every time you change the ink 
cartridge, you change the print head. It 
costs about $25 for a cartridge that pro- 
duces a respectable 700,000 characters. 

The HJ-100i and the SJ-48 are about 
the size of a typical notebook computer 
and weigh 4 pounds each. Rechargeable 
battery packs are available, although the 
units that I tested weren’t equipped with 
them. 

The printers take single sheets only; 
however, optional sheet feeders are avail- 
able. If you want to use the printers in a 
standard flat-on-the-desk configuration, 
loading paper is straightforward: You sim- 
ply insert the sheet into a slot in the back 
and then press the LF/Top button. The pa- 
per automatically puts itself into position 
for printing. 

For limited-space applications, a rotat- 
ing foot makes the printer stand vertically. 
You load paper through a slot in the bot- 
tom. Print quality is good to excellent, with 
both printers doing a particularly good job 
at reproducing colors, shades of gray, and 
(especially) graphics. continued 
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Citizen’s PN48 Notebook 
Printer and Lexmark’s IBM 
Portable Printer 


The Citizen America PN48 Notebook 
Printer and the Lexmark International IBM 
Portable Printer are identical except for 
the design of the outer case (i.e., the in- 
nards of the Lexmark are the same as those 
of the Citizen). These two thermal-fusion 
printers are incredibly small and light- 
weight but still produce high-quality print. 
Of the seven printers, they work best for 
delivering near-laser quality for text and 
most graphics. They had some problems 
with some of the graphics on my test page, 
but they were the only ones able to print 
white text on a black background. 

Both printers come with built-in re- 
chargeable battery packs. They are the 
most portable of the printers I tested, so 
they’re also the most likely to be used on 
battery power. Using a fully charged bat- 
tery, you can print about 25 pages of text— 
about half that amount if your documents 
include a lot of graphics. 


VIE I 


WHAT PORTABLE PRINTERS DO 
These small and lightweight por- 
table printers let you print 

from your notebook computer 
when you travel. Most offer 
battery power (or have it 
availoble as an option). With 
some exceptions, the output is 
nearly the quality of a laser 
printer’s. 


Ww ta a) 


LIKES 

All seven printers are easy to 
transport and use. They emulate 
industry-standard printers for 
easy setup. 


DISLIKES 

Portable printers (like portable 
computers) are expensive for 
their abilities. The graphics 
abilities of some of the higher- 
priced units were disappointing. 


RECOMMENDATIONS 

The Citizen PN48 Notebook 
Printer and the Lexmark IBM 
Portable Printer (which are 
identical) are recommended for 
their eye-popping output, light 
weight, and incredibly small size. 


Most inexpensive; 


Citizen’s PN48 
Notebook 
Printer and 
Lexmark’s IBM 
Portable Printer 


Li ghtest and 
smallest; nearest 
to laser quality 


Difficult to load 
paper and to 
reproduce some 
graphics 


It takes a bit of practice to load the paper 
into these printers so that it goes through 
straight—it’s all too easy to put the paper 
in at an angle. You set the printers on their 
sides to print, and motorized rollers grab 
the paper. 

The per-copy cost with the Citizen and 
Lexmark printers is surprisingly low. Sin- 
gle-strike or multistrike ribbons are avail- 
able in packs of five for $24.95. These are 
also the only printers of the lot that have a 
darkness-control feature for controlling 
the image density. 


Kodak’s Diconix 180si 


Along with being lightweight (3 pounds) 
and comparatively small, the Eastman Ko- 
dak Diconix 18051 is the most inexpensive 


Kodak's 
Diconix 1805i 


tractor feed for 
fanfold paper 


Lowest print 
quality 
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printer I tested. The 18051 uses 12-nozzle 
ink-jet technology. Its overall print quali- 
ty is only fair to good, not quite up to near- 
laser. For those people on a budget, that’s 
not a huge problem; however, you get what 
you pay for, and you might hesitate to use 
it to prepare a critical document. 

On the plus side, the 18051 has a built-in 
tractor feed for fanfold paper (as does the 
Kodak Diconix 701). I'd recommend this 
printer for someone who needs a lot of 
hard copy on the road but doesn’t need 
near-laser quality. 

Loading single sheets is a bit tricky, 
because you have to manually load the 
paper into the rear of the printer. A re- 
chargeable battery pack is available as an 
option but wasn’t included with my test 
printer. 


Circle 68 on Inquiry Card (RESELLERS: 69). 
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а If you think 
connecting 
a modem to 

any telephone 

is. easy... 


Kodak's 
Diconix 701 


Fastest printer 
tested; takes 
multiple sheets 
without external 
sheet feeder 


Disappointing 
print quality 
for the price 


MM 


Seikosha’s 
LT-20XL 


Lowest per-page 
cost; built 
like a tank 


Large, heavy, 
and noisy Telecoupler П is the easy 
way to connect your modem 
to any telephone anywhere— 
even pay phones! 
Eliminate costly 
delays—trans- 


© ^o 
< КА 
^ a fer data when- 
= 2 ever you need 
p = tono matter 


2r, У“ where you are. 

Worse r Simply plug the 
Telecoupler II into 

your modem, attach it to 

any telephone handset and 

transfer data at high speeds— 


Brother HJ-100i 
Citizen PN48 Notebook Printer 
Kodak Diconix 180si 


Kodak Diconix 701 
L v.s и m - up to 9600 baud! Includes 
p Qe: heavy duty nylon carrying 
Seikosha LT-20XL 


БВ MM NE $159.95 


Star Micronics StarJet SJ-48 


0 30 60 90 120 
Seconds Tale Jc, Jl] 

The times to print a sample graphics page vary greatly. The fastest printer, the € С Соир er 
Kodak Diconix 701, was three times faster than the slowest units. 


Computer Products Plus, Inc. 
' 16351 Gothard Street 
, " Ы : А А В A Huntington Beach, СА 92647 USA. 
Kodak S Diconix 701 side (5.6 pounds), but its 50-nozzle ink-jet 
technology makes it easily the fastest 1-800-274-4277 
The Eastman Kodak Diconix 701 is the printer tested. The 701's basic text speed FAX (714) 848-6850 
flip side of the 180si. It is Kodak’s top-of- for near-letter quality is 120 cps (charac- International (714) 847-1799 


the-line portable printer. It’s on the heavy ters per second) (compared to around 80 © 1992 Computer Products Plus, inc. 
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cps for the other portable printers test- 
ed). In addition, it sailed through the 
graphics print test in just 50 seconds, well 
over twice as fast as several of the other 
printers. 


PORTABLE PRINTERS COMPARED 


One of its nicest features is the ability to 
take up to 30 sheets of paper without the 
need for an external sheet feeder. It also 
has a built-in tractor feed for fanfold paper. 
The optional battery pack was not avail- 


COMPANY INFORMATION 


Brother International Corp. 
(HJ-100i) 

200 Cottontail Lane 
Somerset, NJ 08875 

(908) 356-8880 

fax: (908) 469-5167 

Circle 976 on Inquiry Card. 


Citizen America Corp. 
(PN48 Notebook Printer) 
2450 Broadway, Suite 600 
P.O. Box 4003 

Santa Monica, CA 90411 
(310) 453-0614 

fax: (310) 453-2814 

Circle 977 on Inquiry Card. 


Eastman Kodak Co. 
(Diconix 180si, Diconix 701) 
Printer Products Division 
343 State St. 

Rochester, NY 14653 

(800) 344-0006 

fax: (716) 726-6158 

Circle 978 on Inquiry Card. 


Lexmark International, Inc. 
(IBM Portable Printer) 

740 New Circle Rd. NW 
Lexington, KY 40511 

(606) 232-3000 

fax: (606) 232-2380 

Circle 979 on Inquiry Card. 


Seikosha America, Inc. 
(LT-20XL) 

10 Industrial Ave. 

Mahwah, NJ 07430 

(800) 338-2609 

(201) 327-7227 

fax: (201) 818-9075 

Circle 980 on Inquiry Card. 


Star Micronics America, Inc. 
(StarJet SJ-48) 

420 Lexington Ave., Suite 2702 
New York, NY 10170 

(212) 986-6770 

fax: (212) 286-9063 

Circle 981 on Inquiry Card. 
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The print technology used by the portable printers reviewed varies from a standard dot-matrix device to a laser-like 


thermal-fusion process. 
Model Price Options Dimensions Weight Technology Print speed (cps) Emulation 
(as tested) (Ibs.) (letter-quality 
text) 
Brother HJ-100i $499 Rechargeable battery, $50; 12.2x8.5 4 64-noz2le ink-jet 83 Epson LQ-850 (default), 
sheet feeder, $90 x19 (bubble-jet) Epson LQ-510, 
IBM Proprinter X24E, 
Brother HJ-100i 
Citizen PN48 $549 Deluxe carrying case, $95 11.7x3.5 2:5 48-cell thermal fusion 80 Epson LQ-2550 (default), 
Notebook Printer х2.0 Citizen GSX, 
IBM Proprinter X24 
Kodak Diconix 180si $399 Serial version, $419; 1.97 x 6.5 3 12-nozzle, 85 Diconix 18051 (default), 
rechargeable battery, $49.95; x 10.8 drop-on-demand Epson FX-85, 
carrying case, $29.95; thermal ink-jet IBM Proprinter 
printer/computer case, $59.95 
Kodak Diconix 701 $549 Rechargeable battery, $49.95; 2.4 x 7.68 5.6 50-nozzle, 120 Diconix 701 (default), 
carrying case, $59.95 x11.7 drop-on-demand HP DeskJet Plus, 
thermal ink-jet IBM Proprinter X24E 
Lexmark IBM $549 None 11.7 x 8.5 2.5 48-cell thermal fusion 80 Epson LQ-2550 (default), 
Portable Printer x2.0 IBM Proprinter X24 
Seikosha LT-20XL $549 Extra cut-sheet tray, $46.99; 14.6x 2.0 6.5 Impact, 60 IBM Proprinter X24 
carrying case, $74.99 x11.3 24-pin dot-matrix 
Star Micronics $499 Rechargeable battery, $50; 12.2x8.5 4 64-nozzle ink-jet 83 Epson LQ-850 (defauit), 
StarJet SJ-48 sheet feeder, $90 x1.9 (bubble-jet) IBM Proprinter X24E, 


NEC 24-pin 


able for the review. 

After all those pluses, I was disappoint- 
ed by the print quality, which can only be 
characterized as fair. I even requested a 
second printer to do the test again, but I 
came up with the same results. Besides 
rough graphics, the 701 printed very light- 
ly, and you can't adjust the darkness of 
the print. 


Seikosha's LT-20XL 


The Seikosha LT-20XL is the biggest, 
heaviest (6.5 pounds), and loudest of the 
seven printers, especially when printing 
graphics. It uses 24-pin dot-matrix tech- 
nology, and if you're used to the ultracrisp 
images from laser printers, you'll imme- 
diately recognize that the Seikosha is a 
dot-matrix printer. 

Seikosha has one of the best paper-han- 
dling methods of the lot. In addition to 
feeding single sheets, you can place up to 
50 sheets in a cassette that slides into the 
printer, much like with a laser printer; how- 
ever, the cassette was prone to jamming, 
especially if the paper had been exposed to 
humidity. 

The Seikosha LT-20XL comes standard 
with a battery pack that uses either re- 
chargeable batteries (supplied) or, in a 
pinch, 13 standard AA alkaline batteries. Y 
discovered that a charged battery would 
produce about 20 pages of letter-quality 
output. 


TAG-ALONG HARD COPY 


Maximum Bundled Warranty 
graphics software 
resolution (dpi) 


360 x 360 None 1 year (parts) 
360 x 360 Hypertext 1 year standard; 
manual 2-year extended 
available 
192 x 192 Windows 1 year 
driver ` 
300 x 300 Windows 1 year 
driver (replacement 
printer in 2 
business days) 
360 x 360 Hypertext 1 year 
manual express service 
360 x 360 None 2 years 
360 x 360 None 2 years 


Because of its size and weight, the 
Seikosha isn’t the type of printer I would 
take along for a heavy travel schedule. It’s 
well-suited for a location where you'll be 
setting up a temporary office for a few 
days or weeks, or as a second printer for 
the home or office. 


Picking the Portables 

The portable printers tested here repre- 
sent a wide variety of sizes, weights, and 
technologies. Picking the best depends on 
how you will use your portable printer. If 
you travel heavily and want the ultimate in 
portability, the Citizen PN48 and the Lex- 
mark IBM Portable Printer are the obvious 
choices. Their small size, light weight, 
and excellent print quality put them at the 
top of the list. 

If you want printers that both travel and 
work well for occasional desktop use, the 
Brother HJ-100i and the Star Micronics 
StarJet SJ-48 are good choices based on 
their proven bubble-jet technology. 

Finally, for those on a budget, the Kodak 
Diconix 180si, despite having the lowest- 
quality output, is great if you need to pro- 
duce lots of output on fanfold paper. iil 


Stan Miastkowski, a former BYTE senior 
editor for new products, is a BYTE con- 
sulting editor and freelance writer spe- 
cializing in computer technology and 
news. He can be reached on BIX as 
“stanm.” 
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Space - Savers 


Stand-Alone LCD Monitor $995.00 
This 10" black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp, flicker-free image. Sharp's 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for transport. Comes with 1.5 m cable and VGA 
adaptor card. No external power required. IBM AT compatible. 


= 
M 
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Popular Space-Saver Keyboard $98.00 
First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 


9" VGA Monochrome Monitor $198.00 
640 x 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 


code, 1-800-328-2589 


1 year warranty on all products shown. Order direct from stock 
with 15 day full return privileges. Visa, MasterCard, AmEx charges 
and COD accepted.OEM and reseller volume discounts available. 


латае им. 1-703-662-1675 
FAX Transmission 
РО SERA Т Е Е ЭАР 
First Choice Іп Space-Saver Peripherals 


2836 Cessna Drive e Winchester, VA 22601 
Phone 703 662-1500 • Fax 703 662-1682 
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о matter where or how you do your thinking, 

there is an IBM ThinkPad” waiting to go with 
you. The ThinkPad 700 series is a breathtaking 
display of form and function, with 486 SLC 


Introducing 


Think Pad 


Edit Analyze Table Style 


ИТТЕ VL EU. 


The ThinkPad 700. Featuring The ThinkPad 300. Your ideas 
TrackPoint Il. in 64 crisp shades of gray. 


25 MHz power, an available 50/25 MHz processor 
upgrade, the largest 10.4-inch TFT 256-color 
screen (or a 9.5-inch 64 grayscale monochrome 
screen) and style to spare. If you like to think under 
a tree but know that money doesn’t grow on one, a ' 

; 1 ып the ThinkPad 300 NIIN ncn 
series has the ` 
same slim design 
and an even 
slimmer price tag. 
And all ThinkPads 
are expandable, 
with a range of add-on products available. 

IBM ThinkPads are easy on the eyes in more 
ways than one. Immediately apparent is their 
attractive silhouette. But their beauty extends far 
beyond the superficial. The 700 series screens rival 
desktop display clarity. All screens are eminently 


Ж. 
Info 


Bvt! ЇНЇН инини 
Ht U minna ie 


*Warranty information available trom the Personal Systerns HelpCenter or an 

IBM authorized dealer. 700T warranty is available in the U.S.A. and Canada only, IBM is 
a registered trademark and ThinkPad, HelpWare and HelpCenter are trademarks of 
tnternational Business Machines Corporation, © 1992 IBM Corp. 


Use it wherever 


ut 


(UPRANYFLOOD NYHGWY) o STATES Map 


w York Sites 


п LOmie butter 
B mile butter 


ThinkPad 
Processor 


Model 700C 
486 SLC/25 MHz 


Model 700 
486 SLC/25 MHz 


readable and adjustable. In fact, everything about 
the ThinkPad is engineered to make life easier, 
from the full-size keyboard to the front-loading 
diskette drive. Some even have removable hard 
disks for easy upgrades, security and virtually 
unlimited storage. 


Model 300 
386 SL/25 MHz 


10.4" 


9.5" Monochrome 


9.5" Monochrome 


> | 
a Display 
Active Matrix 
256-Color 
Screen 


Display 
64 Grayscale 


Display 
64 Grayscale 
Screen 


4-10 Hours 


сүре ө A ЫГЫ, | 
Ф.о ЖАЛУУ ys 
A rV wy 
è ~; 
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Battery 
Life! 


Weight 


2-4 Hours 3.8-7.5 Hours 


59Lbs. 
with Battery 


6.5 Lbs. 
with Battery 


76 Lbs. 
with Battery 


3 Years 3 Years 1 Year 


(International) | (International) (International) 
$4,350 $2,375 


tDepending on usage and configuration. ‘MSRP, Dealer prices may vary. 


With the ThinkPad 700, we didn't just build 
a better mousetrap, we built a better mouse. The 
TrackPoint II, perfectly situated in the keyboard, 
lets you command the entire screen with one 
fingertip. 
And every ThinkPad comes with IBM 
i HelpWare—a unique package of 


Warranty 


iai service and support featuring an 
= گے‎ | international warranty* and 
round-the-clock, toll-free phone 
assistance. For more information 
е ог an IBM authorized dealer near 


a you, call our Personal Systems 

-— HelpCenter” 24 hours а day, 7 days 
a week at 1 800 772-2227. 

Wherever you use it, ThinkPad will put your mind 

in a whole new place. 


t (R 
A full-size keyboard that's 10) 
only 11.7" wide, perfect for thinking in = 
wide open spaces. 
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you think best. 


Run With The Best 


MICRONICS SYSTEM BOARDS GIVE YOU 
THE VL-BUS POWER TO WIN! 


Why Local Bus? 


Local bus architecture offers a direct 32-bit link between CPU 
and local bus slots or on-board devices. This link allows the 
bus to operate at the same speed as the system CPU. This 
means that a system running a 33MHz CPU, for example, 
would be able to access the I/O device over a 32-bit bus at 
33MHz also. This is a major feature over ISA, EISA and 
Micro Channel that provide between 8 and 10 MHz. 


Why VESA VL-Bus? 


Micronics is an active 
member in the Video 
Electronics Standards 
Association (VESA). 
With over 40 compa- 
nies, VESA has pro- 
vided a forum to de- 
velop an industry stan- 
dard specification for 
local bus architecture. 
Micronics' ability to 
design to VL-Bus speci- 


fication ensures compatibility now and in the future. As the 
designing of computer I/O products continue, Micronics VL- 
Bus system board will remain the base platform for all your 
future system configurations. 


— GN 


A А3 
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Micronics VL-Bus 80486-33MHz 


In addition to supporting VL-Bus video adapters 
from major peripheral manufacturers, the new lo- 
cal bus 486 offers bus mastering, Flash EPROM 
BIOS support, local bus IDE on-board, and support 
of Intel OverDrive processor technology. It is also 
based on Micronics' own Gemini chip set design. 
This design is field proven with over 150,000 
installed units. This multi-functional system board 
provides the ultimate in product reliability, while 
providing industry standard compatibility. 


Don't Wait For Your Engineering Team! 


Why are you waiting for a system board tomorrow, 
that's available today from Micronics? Micronics 
can be your design solution to costly research and 
development. Our reputation for solid designs and 
compatibility testing eliminates the need fora long 
drawn out process of bringing a new system to the 
marketplace. 


Give us a call at 1-800-659-5901 and talk to a real 
person about the 80486 VL-Bus 80486-33MHz 
system board, along with our complete line of 
high-performance 80386/80486 system boards. 
To run with the best... is to гип with Micronics! 


232 E-Warren Avenue 
Fremont, CA 94539 


(510) 651-2300 TEL 
(510) 651-5612 FAX 


REVIEW 


oe eee 
FAX MODEMS TO GO 


Ten small, portable packages deliver varying degrees 


of performance while you’re on the road 


WAYNE RASH JR. 


he debut of the AT&T Fax/Modem 
chip set, along with similar chip sets 
from other manufacturers, has 
brought a flood of capable, but tiny, 
portable fax modems to the market. About 
a year ago, these devices required a full- 
length PC expansion card. Now they are in 
boxes smaller than a pack of cigarettes. 

Despite their diminutive size, portable 
fax modems have features that are nor- 
mally associated with larger desktop 
modems and communicate using the 
V.42bis standard that supports 4-to-1 com- 
pression. This means that a 2400-bps mo- 
dem appears to the computer to be run- 
ning at 9600 bps. Likewise, most of these 
modems support a variety of other stan- 
dards, including MNP reliability and data- 
compression modes. 

The portable fax modems reviewed here 
all run on batteries. A few include travel 
cases, nearly all include batteries, and all 
include necessary items, such as serial and 
phone cables and a power supply. АП 
weigh no more than about '^ pound. 


Review Procedure 
The fundamental requirement of a fax mo- 
dem is that it can communicate with 
modems and fax machines. Thus, it must 
be able to connect with modems that do 
and do not support the V.42bis compres- 
sion and MNP reliability standards. In ad- 
dition, these devices must be able to com- 
municate accurately with fax machines, 
transmitting both text and graphics files. 
All the fax modems I tested advertised 
the ability to handle ASCII text and PCX 
files, so I created a sample file of each 
type. In addition, I created sample files of 
a WordPerfect document for those prod- 
ucts that claimed to support WordPerfect. 
The PCX graphics test was important, be- 
cause while all the packages did support 
PCX, they did so with varying degrees of 
success. The greatest problem was that 


some of the conversion software created a 


fax image of the PCX file that was far 
smaller than the original. 

I used a Zenith Z-Note notebook for my 
test platform. The Z-Note has a 25-MHz 


Portable fax modem prices are largely a function of speed. The Multi-Tech 
MultiModem, for instance, is both the fastest and most expensive unit reviewed. 


386SL processor, 4 MB of RAM, and an 
80-MB hard drive. I tested the fax modems 
by transmitting to fax machines near 
Washington, D.C., and also with a BYTE 
fax machine, the plain-paper Canon Mod- 
el Fax-L920, in Peterborough, New Hamp- 
shire. This let me determine if there was 
any degradation in performance between 
local and long-distance calls. A perfor- 
mance problem would show up as a drop 
in communications speed below the max- 
imum 9600 bps these devices support in 
fax mode. I tested the receive capabilities 
by sending test pages from a local fax ma- 
chine to each of the fax modems and print- 
ing the results on a networked Hewlett- 
Packard LaserJet IIIP. 

These fax modems ship with some com- 
munications software. In some cases, this 
was a program such as Procomm or Bit- 
Com that was completely separate from 
the fax software. In other cases, the fax 
software and the communications software 
were combined into a single package. 

Testing modem communications was 
more complex. I needed to be sure that I 
was communicating with a known source 
of reliable and/or compressed data com- 
munications. I attempted communications 
with a computer near Washington that uses 
a Telebit T2500 that supports MNP level 5, 
V.42, V.42bis, and V.32 communications 
(among others); with MCI Mail's MNP 
and 9600-bps services as well as its stan- 
dard 2400-bps service; with BIXnet's 
MNP service in Washington; and with 
Tymnet. I first tested each modem at the 
maximum communications speed it would 
support, so that a 2400-bps modem sup- 
porting V.42bis would be accessed by the 
computer at 9600 bps, for example. 

After testing each modem at its maxi- 
mum speed with each service supporting it, 
I then attempted lower-speed operations 
on standard services. This demonstrated 
a modem's ability to switch to slower op- 
erations. I performed a series of file trans- 
fers using Procomm Plus and a dedicated 
computer, but I found that there were no 
significant differences among them. I thus 
dropped attempts to benchmark these fax 
modems. 

Considering that the fax modems use a 
nearly identical chip set, most of the dif- 
ferences are in the manner in which the 
chip set is implemented. In this area, there 
are some differences. In addition, there 
are important differences in the Multi-Tech 
fax modem, which is based on a propri- 
etary chip set. Otherwise, the primary dif- 
ferences involve such things as the number 
and type of status lights on the modem, 
whether there is a connector for one or 
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two phone lines, and whether the serial 
cable uses nine, 25, or some other num- 
ber of pins on the modem. 


The Fax Modems 

Unless otherwise noted, each of the fax 
modems in this review is a pocket-size 
unit with both battery and AC-power ca- 
pabilities. Each is shipped with fax and 
communications software that enables both 
sending and receiving. Most of the devices 
include a speaker and status lights that let 


ARE YOU 5 


you monitor the progress of your commu- 
nications session. Finally, most of the de- 
vices are sufficiently easy to set up and 
use that only minimal reference to the doc- 
umentation is required. See table 1 for a 
comparison of the features of the fax 
modems I looked at. 


Carrier 24/96E 

Everex's Carrier 24/96E is notable for 
what it includes. The communications soft- 
ware is the shareware version of Procomm, 


PENDING 


TOO MUCH TIME 


DRAWING FLOWCHARTS? 
YOU NEED FLOW CHARTING "3, 


FLOW 


CHARTING 


Every day, professionals worldwide save time 


and money using Flow Charting 3. 
efficient, easy to use, and always p 


presentation-perfect charts and diagrams. 


With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 


variety of shapes, lines, and text— 
placed where you want them. 


Plus, Flow Charting 3 is now avail 


LAN version. Making it easy to share files and set 
up work groups for specific projects. 


And it's backed with free technical 


90-day no-risk guarantee. So if you're spending too 


much time drawing charts, call for 


see for yourself what makes Flow Charting 3 the 


best-selling flowcharting software. 


See your dealer today! Or for a 
free interactive demo disk,call 
1-800-525-0082, ext. 112 
International: 408-778-6557, ext. 112 


Novell is a registered trademark of Novell, Inc. 


It's fast, 
roduces 


able in a 


support and a 


a free demo and 


z 
CH 


PATTON & PATTON 


Software Corporation 


Excellence in charting the flow of ideas! 


Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037 
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but Everex provides its own fax software. 

The Carrier 24/96E does not include a 
power switch. Instead, it gets its commands 
to turn on and off from the state of the se- 
rial port or from signals on the phone line. 
You can tell what it’s doing by listening to 
a series of multitone beeps that Everex 
calls sound cues. This probably saves bat- 
tery power over status lights, but many 
users may find themselves trying to re- 
member what “beep-BOOP” means. The 
Carrier 24/96E’s fax software shrinks PCX 
files down to images much smaller than 
the original. 


MaxLite/PC 
This is one of the nicest packaging jobs 
among the fax modems in this review. The 
MaxLite/PC fax modem from Macronix 
is a slick-looking, streamlined unit done 
in flat black. It comes with a black velvet 
bag designed to hold the unit itself and its 
cables. Unfortunately, it does not have 
enough space to hold the AC adapter. 
The MaxLite/PC also has a well-de- 
signed selection of software, combining 
Tradewind Software’s Comit, Delrina 
Technology’s highly regarded WinFax Pro 


BYTE ACTION SUMMARY 


ш WHAT PORTABLE EXTERNAL 
FAX MODEMS DO 
They give you a light, battery- 
powered solution that will let you 
communicate with fax machines 
and on-line services while you're 
on the road. 


LIKES 
The good ones give you nearly 
every feature you expect in a 

full-size, desktop fax modem in 
20 percent of the space. 


DISLIKES 
A few of the compromises to size, 
such as tiny speakers, 
permanently attached serial 
cables, and single RJ-11 
connectors. 


RECOMMENDATIONS 
The Multi-Tech MultiModem 
portable is one of the best 
modems I've ever used, portable 
or desktop. While it’s expensive, 
you get blistering speed, reliable 
operation, sound construction, 
and excellent software. Nothing 
else comes close. 


FAX MODEMS TO GO 


Table 1: Price for portable modems is directly connected to performance. 


Model Price 


Dimensions 
(H x W x D in inches) speed (bps) 


Modem Accessories 


Standards 
supported 


File types Comments 


Carrier 24/96E 


Complete 
Fax/Portable Plus 


MaxLite/PC 


MultiModem 
MT1432MU 


Pocket Laptop 
Fax Modem 
P224FMV 
Pocket Laptop 
Fax Modem 
P296FMV 


Practical 
Pocket Modem 


Smart One 
Traveler Pocket 
Fax/Data 
Modem 9624FP 


Viva 2442P 


WorldPort 2496 


$399 


$199 


$349 


$899 


5.25 x 3.25 x 1 


6x3x1 


4.5x2.7x1 


2.75 x 5.25 x 1.1 


2.25 х 3.25x1 


2.25 x 3.25 x 1 


Modem: 
3x2.25 x1 
Battery pack: 
325x75 


5.25 x 2.75 x 1.25 


4.9x2.7 x1 


4.5 x 2.5 x1 


2400 MNP 5, V.22, 


Bell 103 & 212A 


V.42, V.42bis 
MNP 5 
Bell 103 & 212A 
V.42, V.42 bis, 
V.32, V.32 bis, 
MNP 5, 

Bell 103 & 212A 


V.42, V.42 bis, 

V.32, V.32 bis, 

V.22, V.22 bis, 
MNP 5, 

Bell 103 & 212A 
V.42, V.42 bis, 
MNP 5, 

Bell 103 & 212A 


V.42, V.42 bis, 
V.22, V.22 bis, 
MNP 5, V.32, 
Bell 103 & 212A 
V.42, V.42bis, 
V.22, MNP 5, 
Bell 103 & 212A 


a,c, d, e, 9 


2400 a,b, с, d, e 


9600 а,Ь, с, d, f 


a, b,c, d, e, f 


а, c,d, f, h 


a, c,d, f, h 


a,c, d, e 


V.42, V.42bis, 
V.22, v.21, MNP 5, 
Bell 103 & 212A 


а, c,d 


a,b,c,d V.42, V.42 bis, 
V.22, V.22 bis, 
Bell 103 and 212A 


MNP 5, 
V.42, V.22, 
V.22 bis, 
Bell 103 & 212A 


a,b,c, d, e, g 


A, B, E 1,235, 7 


AB,CEJK 1,2 


А, B,C,EG, 12,3 


А, В, С, Е 1,2 


A,B,C, E 


A,B,C, E 


A, B, C, D, E 


4,5,7 


A,B,C,D,E,G,H 4,6 


A, B,C, D, F, G 


Accessory key 


a: 120-volt power supply. 
b: 9-V battery supplied. 


e: Serial cable adapter supplied. 
t: Traveling case supplied. 
c: Modular phone cable supplied. g: Acoustic coupler cable supplied. C: TIFF 


File types Comment key 
A: ASCII G: WordPerfect 1: Includes fax software. 
B: PCX H: Microsoft Word 2: Includes communications software. 


1: WordStar 


3: Includes Windows software. 


5: Fax is send-only. 
6: Batteries not included. 
7: No status LEDs. 


d: Serial cable supplied. h: 2 AA cells supplied. D: MacDraw J: Dr. Halo CUT 4: Includes combined fax modem software. 
E: Epspn K: MSP 
F: PCL 
2.0, and MaxTalk from Macronix. Thisis MultiModem MT1432MU 


the only fax modem in this review with 
true Windows capability. The MaxLite/PC 
also lets you create faxes with files from 
WordPerfect, WordStar, and HiJaak Fax, 
along with the usual text, PCX, and Ep- 
son files. 

The MaxLite/PC's modem operates at 
9600 bps, which means that you can com- 
municate with the modem at 38,400 bps 
when it's using V.42 or MNP level 5. Get- 
ting it to do that proved to be a bit of a 
problem, though, because the supplied 
communications software had the wrong 
initialization sequence, which kept the mo- 
dem portion from communicating. A check 
of the manual allowed me to correct that, 
and from that point, the modem worked 
just fine. 


There's no question that this is the best 
modem in this test. It's simply no contest 
when it comes to operations and quality. 
Of course, considering its cost, it should be 
a lot better. 

The first indication of its difference is in 
its speed. Modem communications can be 
as fast as 14,400 bps, provided that you 
can find someone else who has a modem 
that fast. The unit I tested supported fax 
speeds of only up to 9600 bps, but the 
company says that by the time you read 
this, the MultiModem will support V.17 
fax connectivity at 14,400 bps. Since the 
MultiModem uses flash-memory PROMs 
for its firmware, current users of this fax 
modem should be able to upgrade their 
systems with a phone call. 


You'll never have any doubts about the 
activities of the MultiModem. Like other 
Multi-Tech products, this one has 12 status 
lights. You'll always know at what speed 
the modem is running, the status of data 
transmissions, and whether information is 
actually passing through the modem or the 
fax at any time. 

Multi-Tech includes its own communi- 
cations and fax software. This is the only 
software except for WinFax Pro in this re- 
view that gave full mouse support. The 
Multi-Tech software handles Epson, PCX, 
TIFF, and text files, and PCX files are 
faxed in their full size. Both the hardware 
and software manuals are complete, accu- 
rate, and well written. The MultiModem 
comes with a soft travel case that has space 
for the modem, the cables, the AC power 
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ow do you send and receive fax- 
es when you are away from your 
office or home? What do you do 
in hotel rooms where you can’t 
plug into the phone lines? What if you 
need to travel overseas? I had these 
questions in mind while experiment- 
ing with software and hardware prod- 
ucts that are designed for faxing on the 
road. 

Fax programs for DOS are primari- 
ly designed to transmit files, with or 
without a cover page, although they of- 
ten offer a print-capture capability. Of 
this group, I looked at Macronix’s 
MaxTalk, Bit Software’s BitFax SR, 
Sofnet’s FaxitLAN, and Delrina’s DOS- 
Fax Pro. The latter two are intended to 
be DOS look-alikes of the correspond- 
ing Windows programs. 

Windows fax software acts as a 
printer driver. To send a fax, you mere- 
ly select the modem as the output de- 
vice and print the pages you want to 
transmit. Delrina’s WinFax Pro, Bit 
Software’s BitFax for Windows and 
BitFax/OCR, Sofnet’s FaxitWindows, 
and Eclipse Software’ s Eclipse Fax rep- 
resent the Windows fax packages. (See 
the Company Information box in the 
main article for vendor phone num- 
bers.) 

The products selected for review all 
work as stand-alone packages and are 
suitable for use with portable comput- 
ers. All the packages I tested could con- 
trol a fax modem connected to a tele- 
phone line. 

For my testing, I used Macronix 
portable fax modems. They are well 
designed and use the Rockwell fax chip 
sets. One was a MaxLite-144 external 
modem, which squeezes both a V.32bis 
(14,400-bps) data rate and full V.17 
(14,400-bps) fax capability into a 7- 
ounce, battery-operated package. The 
other was a standard MaxLite, with a 
9600-bps Group 3 fax and 2400-bps 
data modem. 

I used a Konexx Koupler acoustic 
coupler from Unlimited Systems when 
no direct exchange connection was 


PORTABLE FAX SOFTWARE 
RATED FOR DOS AND WINDOWS 


TREVOR MARSHALL 
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available. The Koupler was connected 
to an ancient telephone, which limited 
the maximum data transmission rate 
to 4800 bps. Consequently, the Kou- 
pler was also invaluable in assessing 
the way each package handled poor line 
conditions and the value of the soft- 
ware's status and error indications. 


Sending a Fax? 
Faxes are transmitted throughout the 
world using a standard transmission 


format called Group 3, which provides 
for four data transfer rates: , 7200, 
4800, and 2400 bps. When a fax trans- 


mission is started, the sending machine 
first “negotiates” with the receiver to 
ensure that they are compatible (this is 
a warbling sound). Included in the ne- 
gotiation are other machine-dependent 
parameters, such as the time delay be- 
tween each line to allow for paper ad- 
vance and whether the transmission is 
in the fine (200-line-per-inch) or stan- 
dard (100-Ipi) mode. 

A series of training pulses at 9600 
bps is then transmitted (this sounds like 
roaring surf). If the receiver gets a low 
error rate, it tells the transmitter to go 
ahead at 9600 bps. Otherwise, both 
ends switch to 7200 bps and try again. 
Tf the training pulses are not properly 
received at 2400 bps, the transmission 
is aborted. The new V.17 (14,400-bps) 
fax standard is compatible with Group 
3, but the machines indicate the high- 
speed capability in the initial hand- 
shake 


It is important to know what speed 
your fax modem is using because trans- 
mission at 2400 bps will take four times 
longer than you were expecting, and it 
may be more economical to hang up 
and try to get a better line. Only Max- 
Talk displayed the actual connection 
speed for the fax being transmitted or 
received. 


Using Pay or Hotel Phones 

I tested the fax software for its ability to 
operate from places where a direct ex- 
change connection is not available, such 


as a hotel or pay phone. Even if you 
manage to get connected, you still have 
to overcome the problem of dealing 
with the hotel’s switchboard operator 
and sometimes the telephone compa- 
ny operator as well. It often takes sev- 
eral minutes to set up the call and have 
your charge-card number verified. 

During this time, the fax software 
must wait in a condition ready to send 
your fax, and it should not be waiting 
for a dial tone or ring signal, as it would 
be if it were controlling a modem di- 
rectly connected to the line. Neither of 
these signals will be forthcoming. All 
the packages flagged as possible in 
table A under “Manual transmit?” could 
be set up to work in this mode, although 
in most cases you have to manually 
turn off the wait-for-dial-tone parame- 
ter during setup. MaxTalk, DOSFax 
Pro, and WinFax Pro have special 
menu items for manual transmission. 

Receiving a remote fax is even more 
tricky than sending one. Most fax pro- 
grams are set up to go into a receive 
mode waiting for the 90-volt ring signal 
to come in on the phone line. In a hotel 
room, this will not work, as you in- 
variably have to receive all incoming 
calls through the operator. 

WinFax Pro, DOSFax Pro, and 
MaxTalk have manual receive modes. 
When you enter this mode, the modem 
is immediately put in the answer mode, 
off-hook, searching for the fax hand- 
shake from the sending party. These 
packages do not need a direct connec- 
tion to the exchange to receive faxes. 

All the other packages need a ring 
signal on the line before they will re- 
ceive a fax. Even though Eclipse Fax 
has a menu item for manual receive, it 
still needs to detect the 90-V signal and 
thus cannot perform true manual re- 


ception. 


Which Software Is Best? 
Although installing the fax transmis- 
sion software as a printer driver makes 
sense in Windows, I have never used 
the printer-capture feature of the DOS 
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FAX SOFTWARE COMPARED 


Table A: Delrina Technology has good programs on both sides : DOSFax Pro and WinFax Pro. (6= yes; O= по.) 


Disk Shows 
megabytes connect 


used speed? 
For DOS: 


BitFax SR 1:9 
DOSFax Pro 1.8 
FaxitLAN 2.1 
MaxTalk 0.9-2.5 


For Windows: 


BitFax for 
Windows 
BitFax/OCR 
Eclipse Fax 
FaxitWindows 
WinFax Pro 


fax software packages. It is quicker to 
throw together the PCX image of your 
letterhead with a quick message and 
send them both off. Both BitFax and 
MaxTalk do this well. BitFax transmits 
a page with good, clean letters, se- 
lectable from fonts similar to Helvetica, 
Times Roman, and Courier. MaxTalk 
uses a dot-matrix internal font, and you 
have to use a more complex procedure 
to make it transmit letter-quality text. 
Both packages are easy to use to man- 
ually send faxes, but only MaxTalk has 
a manual receive mode. 

If you do most of your faxing from 
inside an application and you need a 
printer driver package, DOSFax Pro 
will work well. It has both manual 
transmit and receive modes. Although 
both MaxTalk and BitFax SR have the 
ability to capture laser or dot-matrix 
printer output from other DOS appli- 
cations, DOSFax Pro has been designed 
specifically for this task and is much 
easier to use. . 

On the Windows side, WinFax Pro, 


Send 
quick 


Manual 
receive? 


Manual 
transmit? 


message? 


Possible 
o 
Possible 
© 


Possible 


Possible 

Possible 

Possible 
о 


FaxitWindows, and BitFax for Win- 
dows have interfaces that are easy to 
use and give good control over all pa- 
rameters of the transmission and the 
modem. Of the three, only WinFax pro- 
vides manual transmission and recep- 
tion facilities and support for the new 
V.17 hardware. WinFax Pro does not 
have built-in OCR (optical character 
recognition), but Calera’s FaxGrabber 
can be configured to scan (in the back- 
ground) the directory for incoming fax- 
es and convert each and every incoming 
WinFax Pro file it sees. 

The Faxit products from Sofnet pro- 
vide the best environment for recep- 
tion of your faxes in the background 
(whether you are in DOS or Windows), 
but you will lose some of your system 
RAM to the TSR program it installs. 
The display of incoming faxes can be 
difficult. 

All the packages reviewed here re- 
quire you to select a file from a rather 
cryptic list of computer-generated file- 
names. For a fixed installation, the 
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Support Price 


V.17 
modems? 


O $69 
e $79 
(е) $149 
ә Comes with hardware 


small images can be very helpful in- 
deed, as it is easy to select exactly 
which fax you want to work on. 

BitFax/OCR is easy to use and has 
every necessary feature except manual 
receive. Its OCR capability is excel- 
lent, with support for output formats. 
Indeed, I can’t think of any word pro- 
cessor format that BitFax does not gen- 
erate. 

Eclipse Fax directly supports a scan- 
ner and can be used in a photocopy 
mode. Those features are attractive for 
a fixed installation but will probably 
be of little use on the road. 

Overall, the manual receive capabil- 
ity of WinFax Pro makes this product 
from Delrina Technology stand out as 
the Windows fax package of choice for 
portable operation. 


Trevor Marshall is a BYTE consulting 
editor and founder of Yarc Systems, a 
vendor of coprocessor boards in New- 
bury Park, California. You can reach 
him on BIX as “tmarshall.” 


FAX MODEMS TO GO 


supply, and maybe a manual or two. If you 
can afford it, this is the fax modem to buy. 


P224FMV and P296FMV 
With the exception of speed, these two fax 
modems from Megahertz appear to be 
identical. Both are slightly smaller than 
most of the others in this group and use a 
pair of AA cells rather than the 9-volt bat- 
tery used by the rest. This is an advantage 
for travelers, because AA batteries are 
readily available throughout the world. 
The Megahertz fax modems use MTEZ 
communications software with Express- 
Fax from Magicsoft (Lombard, IL). This 
software supports partial mouse use—ar- 
row keys but no clicks. PCX images are 
converted to fax with little shrinkage. The 
manual noted that there are a few incom- 
patibilities with these modems and Data- 
storm’s popular Procomm Plus. Appar- 
ently, one such incompatibility made it dif- 
ficult to use the Megahertz modems when 
calling the MNP service on MCI Mail. 
As is the case with a few other fax 
modems in this review, the incompatibil- 
ity problems might have been easier to 
solve had the hardware documentation 
been adequate, but it was not. Contributing 


to the difficulty of use was a lack of status 
lights and a speaker so small that it was 
difficult to hear. 


Practical Pocket Modem 

It’s hard to understand why Practical Pe- 
ripherals calls its product “Practical” when 
it will not receive a fax, especially when 
similar units in its price range will do the 
whole job, not just part of it. Practical Pe- 
ripherals has taken an unusual tack in its 
modem design. The Practical Pocket Mo- 
dem is contained in two cases: the modem 
itself and a rechargeable battery. The result 
is a pair of small boxes that when taken 
together require more desktop real estate 
than the other modems in this class. 

The Practical Pocket Modem has no 
speaker and no status lights. It uses a lim- 
ited version of Quick Link II Fax from 
Smith Micro Software (Huntington Beach, 
CA) that’s minus the receive capability 
and the capability to use WordPerfect files. 
While the communications capability and 
the fax transmission capabilities are con- 
sistent with the others in this class, the 
whole package is not. In short, the Practi- 
cal Peripherals product is overpriced, un- 
dercapable, and not very practical. 


high-performance AL-1000 PRO rallel Port 
transparent integration of all major SCSI peripherals to DOS and Windows 


always 
technology а 


Smart One Traveler 

At first, I had difficulty getting this prod- 
uct from Best Data Products to success- 
fully transmit or receive a fax. However, 
with a different notebook, the Smart One 
worked with no trouble. I was unable to 
determine whether I had a defective unit or 
there was some compatibility problem with 
the Z-Note. 

One problem: The hardware documen- 
tation is so skimpy that it was impossible 
to tell exactly what the unit required. Calls 
to the company’s technical-support num- 
ber were not particularly helpful. 

The Smart One fax modem includes 
Quick Link II Fax in the same implemen- 
tation as the Viva 2442P (see below), so it 
should handle the same broad mix of files 
for input. With a retail price of less than 
$200, this modem is a good deal. 


Complete Fax/Portable Plus 

Once you get the Complete Fax/Portable 
Plus running, it’s a nice product. The prob- 
lem is getting it running. When you install 
the software, the installation software asks 
you if you want to have it modify your 
AUTOEXEC.BAT file. If you say you do 
not want it to, you are not left with any 


nd соке $ C$! 


with 


SCSI - Adapter, allows the 


systems. CorelSCSI allows the integration of hundreds of devices and includes 
exceptional bonus utilities. This AL-1000 PRO kit is the most recent addition to 


the ALWAYS’ family of SCSI host adapters. As a parallel port SCSI host adapter, 
the AL-1000 PRO kit provides ultimate peripheral connectivity for notebooks and 


TEL: (818) 597-1400 
FAX: (818) 597-1496 


laptop computers. 


Call for information about the 
new line of PRO series packages 
und a dealer nearest you 


corr. SCSI! | 


APPBOVED PRODUCT 


Come see us at Comdex! LVCC Booth #6234 
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Circle 120 on Inquiry Card (RESELLERS: 121). 


These days, you can spend far too much time investi- 
gating, gathering, digesting and organizing technical data. 
Which is why there’s Datapro. We distill all the material 
you need to make smart decisions about information 
technology. Our reports, available in print and electronic 
formats, are timely. Thorough. Accurate. And objective. The 
last word on the subject. For a free sample report, call us 
today at 800-328-2776, Ext. 2777, or mail or fax this coupon. 
Unless you actually enjoy doing unnecessary work. 


Name. 
Title/Dept. 
Address 
Ci 
Phone 


DATAPRO Tre last dard. 


State Zip. 


Datapro USA * 600 Delran Parkway, Delran, New Jersey USA 08075 • Tel: 609-764-0100 Fax: 609-764-2812 
Datapro International * McGraw-Hill House, Shoppenhangers Road, Maidenhead, Berkshire, England SL6 2QL * Tel: +44 (0) 628 773277 Fax: +44 (0) 628 773628 


FREE sample report on workgroup computing. ga 
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instructions on how to run the software 
manually. I eventually figured out that you 
must run a program called Frieze and then 
run the background-processing TSR pro- 
gram, but none of that was in the manual. 

The fax modem is shipped with BitCom 
communications software and a propri- 
etary fax package that supports a good 
range of file formats, including Dr. Halo 
CUT files and MSP files from Microsoft 
Paint. The fax software directly supports a 
number of popular scanners; this is the 
only unit in this review with this capabil- 
ity. In addition to the normal PCX and Ep- 
son files, you can also use Class B TIFF 
files. 

In its communications mode, the Com- 
plete Fax/Portable Plus was a real plug- 
and-play unit. The default settings were 
chosen intelligently, and I was able to con- 
nect with every service I called on the first 
try. At under $200, this one is a steal. 


Viva 2442P 

The reasonably priced Viva fax modem 
from Computer Peripherals is typical of 
this class of device. It includes an excellent 
combined fax and communications pack- 
age, Quick Link II Fax. This package sup- 
ports a wide variety of file types for con- 


version to fax, including MacDraw and 
WordPerfect, which the other fax modems 
don't support and which most users might 
need. 

The Viva has a tiny speaker that is bare- 
ly capable of producing enough sound for 
call monitoring, but it is adequate. The 
Viva also has status LEDs, so you don't 
have to depend on the speaker alone. The 
manual is missing an index, so while the 
explanations are clear, you'll have a tough 
time finding specific topics if they're not in 
the table of contents. 


WorldPort 2496 
USRobotics is one of the most experienced 
players in the modem business, but, un- 
fortunately, the WorldPort is only an av- 
erage product and is somewhat more ex- 
pensive than is the rule in its class. The 
greatest problem with the WorldPort was 
that the installation instructions had a few 
minor errors that were correctable only by 
deeper reading into the manual. Fortu- 
nately, the manual is a good one. 
USRobotics includes its own fax and 
communications software, which works 
well but seems somewhat less intuitive 
than most other products. On the other 
hand, USRobotics includes an acoustic 


coupler adapter for Radio Shack couplers, 
so you never need to worry about dis- 
mantling a hotel's phone system again. 
USRobotics supports only PCX and Ep- 
son graphics files, along with standard text 
files. 


Best Bets 

If you can afford it, get the Multi-Tech 
MultiModem. If you can't afford it, save 
until you can. If you have to get a cheaper 
fax modem, look at The Complete PC's 
Complete Fax/Portable Plus or Macronix's 
MaxLite/PC. If those won't do or you can't 
find them locally, take a look at the Viva 
2442P. 

АП these fax modems will give you 
good service and fast communications. 
Remember, though, that some are faster 
than others. The MaxLite/PC is a 9600- 
bps unit, and the MultiModem runs at 
14,400 bps. If you need speed, these are the 
fax modems to shop for. Ш 


Wayne Rash Jr. is a consulting editor for 
BYTE. He is the coauthor of two books for 
business network users: The Executive 
Guide to Local Area Networks and The 
Novell Connection. You can contact him 
on BIX as “waynerash,” 


COMPANY INFORMATION 


Best Data Products, Inc. The Complete PC Everex Systems, Inc. 
(Smart One Traveler) (Complete Fax/Portable (Carrier 24/96E) 
(800) 632-2378 Plus) (510) 498-4499 


(818) 773-9600 
fax: (818) 773-9619 


Circle 1146 on Inquiry Card. 


Bit Software, Inc. 

(BitFax SR, BitFax for Win- 
dows, BitFax/OCR) 

(510) 490-2928 

fax: (510) 490-9490 


Circle 1147 on Inquiry Card. 


Calera Recognition 
Systems, Inc. 
(FaxGrabber) 

(800) 544-7051 
(408) 720-8300 

fax: (408) 720-1330 


Circe 1148 on Inquiry Card. 


(800) 229-1753 

(408) 434-0145 

fax: (408) 434-1048 

Circle 1149 on Inquiry Card. 


Computer Peripherals, 
Inc. 

(Viva 2442P) 

(800) 854-7600 

(805) 449-5751 

fax: (805) 449-5742 

Circle 1150 on Inquiry Card. 


Delrina Technology, Inc. 
(DOSFax Pro, WinFax Pro) 
(800) 268-6082 

(416) 441-3676 

fax: (416) 441-0333 

Cirde 1151 on Inquiry Card. 


Eclipse Systems 

(Eclipse Fax) 

(312) 541-0260 

Cirde 1152 on Inquiry Card. 
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fax: (510) 683-3398 
Circle 1153 on Inquiry Card. 


Macronix, Inc. 
(MaxLite/PC, MaxTalk) 
(800) 468-4629 

(408) 453-8088 

fax: (408) 453-8488 

Circle 1154 on Inquiry Card. 


Megahertz Corp. 

(Pocket Laptop Fax Modem 
P224FMV and P296FMV) 
(800) 527-8677 

(801) 272-6000 

fax: (801) 272-6077 

Cirde 1155 on Inquiry Card. 


Multi-Tech Systems, Inc. 
(MultiModem) 

(800) 328-9717 

(612) 785-3500 

fax: (612) 785-9874 

Circle 1156 on Inquiry Card. 


Practical Peripherals, Inc. 
(Practical Pocket Modem) 
(805) 497-4774 

fax: (805) 374-7200 

Circle 1157 on Inquiry Card. 


Sofnet, Inc. 

(FaxitLAN, FaxitWindows) 
(800) 343-2948 

(404) 984-8088 

fax: (404) 984-9956 

Circle 1158 on Inquiry Card. 


Unlimited Systems Corp., 
Inc. 

(Konexx Koupler) 

(800) 275-6354 

(619) 277-3300 

fax: (619) 277-3305 

Circle 1159 on Inquiry Card. 


USRobotics, Inc. 
(WorldPort 2496) 

(800) 342-5877 

(708) 982-5010 

fax: (708) 982-5235 

Circle 1160 on Inquiry Card. 


———————————————————————_——„————.—.—_—————— 


MANNESMANN 
TALLY” 


т eo‏ سم 

The Only Portable 
Printer with 

True Business 
Performance! 


Laser Performance Not Tied to the Desktop for Financial, 
Real Estate, Consulting, Sales, Remote Sites etc... 


» HP LaserJet || emulation - print documents in same laser format 
- download forms & special fonts in LaserJet I| format - portrait & 
landscape - no need to carry bulky, preprinted forms 
(offsite forms & contract printing). 

* Document-grade, laser quality on plain paper or transparencies 
- 300 DPI (mobile presentations/demonstrations). 

' Desktop laser printer speed (6 PPM) in just 8.3 pounds!. 

• Prints on letter, legal or A4 size papers. 

Built-in 80-page "snap-out" sheet feeder. 

' Fully portable battery operation - charges from 110/120V AC, 

220/240V AC, 12V DC (international business printing) . 


* Durable, reliable technology under tough conditions - no toner or M | | 

ink cartridges to spill or leak (remote industrial/scientific printing). А | 

' Worldwide Service & Support. F. . t Portable P. — 
For the name of your nearest dealer call: Fast Portable Page Printing: 


1-800-843-1347 Ext:526 


Mannesmann Tally Corporation 
Kent, Washington 


Tally is a registered trademark of Mannesmann Tally Corporation. 
A mannesmann technology company | HP and LaserJet are registered trademarks of Hewlett-Packard Corporation. 
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IF YOU CAN FIND ANYTHING WE'VE 
PLEASE SEND YOUR RESUME TO 


Jeffrey C. Lee 
2122 East Alte Lome Bond, 
‘Los Angeles, CA 90046 
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THE TOSHIBA T3300 


OVERLOOKED, 
ENGINEERING. 


August 1992 
Toshiba T3300SL 


In PC Magazines 
survey of 65 notebooks, 
guess who recived Editors’ 
Choice honors. 


IS 
only 595 pounds and fits in 
half a briefcase. (Leaving 


plenty of room for your 
tuna sandwich) 


Youcan call real 
live Toshiba technicians 
toll-free for complete 
product support. 


The T33008L weighs 1 


They say nothings perfect. 

We say, they haven't seen our T3300SL. 
The notebook that leaves so little room for im- 
provement, the editors of PC Magazine named 
it one of their Editors’ Choices for 1992. 

From its bright, easy-to-read LCD screen 
to its light-as-a-feather weight, the T3300SL 
may very well be the best-designed 386 note- 
book you can buy. 

And mind you, by "best-designed; we 
dont just mean “most features” 

By "best-designed; we mean a combina- 
tion of technology thats been chosen because 
its even more impressive in the real world than 
itison paper. 

Our engineers gave this Toshiba a rapid 
fire 25 MHz 386SL microprocessor, a PCMCIA 
slot, and your choice of an 80MB or 120MB 
hard drive, not to mention all the other qualities 
that make a Toshiba a Toshiba. Namely, stan- 
dard size keys with full key travel. Compatibiliry 
with our DeskStation IV And Maxtime" power 
management, which lets you get the most out 
of yet another virtuous feature: a powerful 
Nickel Hydride battery. 

So like we said, if you can build a better 
balanced 386 notebook, talk to Engineering. 
And if you cant, talk to your nearest Toshiba 
dealer. The toll-free number is below 

(Surely you didnt think wed overlook that, 
did you?) 


In Touch With Tomorrow. 


TOSHIBA 


1-800-457-7111 


© 1992 Toshiba America Information Systems, Inc. The Intel Inside logo isa ا‎ of Inte] Corporation. 
All products indicated by trademark symbols are trademarked and/or registered by their respective manufacturers. 
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Down-sizing, upgrading, multi-platform envi- 
ronments. Today's computer hardware issues are 
more numerous, more difficult, more critical than 
ever. So how do companies make decisions? 

According to a new IntelliQuest study, they 
turn to the only person qualified to decide. Some- 
one like Bob Barrett. А person with 18 years in 
computers. Who oversees a technical staff of 75. 
And whose buying decisions and approvals affect 
nearly 3,000 users worldwide. 

In other words, they turn to the BYTE reader. 
А full 9296 of whom control the products and 
brands their companies buy. 

If you want to reach an audience as influential 
as this, then yours is an easy decision—advertise 
in BYTE. 


BYTE reader Robert N. Barrett, Vice President Management 
Information Systems, M/A- COM, Inc. 


It doesnt ge 


© 1992 BYTE, a McGraw-Hill publication. For a presentation of the 


Decider, decider, decider. 
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REVIEW 


MAKING 
CONNECTIONS 


Seven external Ethernet adapters offer a wide range of 


capabilities to suit networkers on the move 


WAYNE RASH JR. 


everal years ago, Xircom introduced 

the first Ethernet adapter that at- 

tached to a computer’s parallel port. 

Other companies followed, and now 
many adapters are available from which 
to choose. With these external, parallel- 
port units, you can easily connect nearly 
any PC to a network without opening up its 
case. This makes these adapters especially 
convenient for traveling, for testing, or 
when you have no slots available. All of 
the adapters use a standard 25-pin paral- 
lel-port connector and an external power 
supply—usually a small box that plugs 


directly into a wall socket. 

External Ethernet adapters have con- 
tinued to grow in acceptance as well as 
in capabilities, and with the introduction 
of the Intel 386SL processor, parallel- 
port technology has also improved. Cur- 
rently, only Xircom is able to take advan- 
tage of the enhanced, high-speed—3 to 
4 times faster—parallel ports supported 
in 386SL-based machines from Zenith, 
Compaq, Dell, and other companies. 
Eventually, though, it is a safe bet that 
more companies will move to this higher- 
speed capability. 


Testing Setup and Approach 

I used a Zenith Z-Note notebook for my 
test platform. The Z-Note is the leading 
example of the new wave of fast, capable 
notebooks that are making their way into 
offices worldwide. It has a 25-MHz 38651, 
processor, 4 MB of RAM, and an 80-MB 
hard drive, and it supports the enhanced 
parallel-port standard. In addition, Zenith 
has included in the Z-Note a built-in Eth- 
ernet port, which gave me an interesting 
comparison to the performance of the ex- 
ternal adapters. I used Novell NetWare 
3.11 running on a 16-MHz Novell 386/AE 
file server with 10 nodes, but my node was 
the only one active during testing. 

I tested 10Base-2-compliant adapters 
using a BNC coaxial cable connector. Most 
of these adapters are also available for 
10Base-T (twisted pair) and 10Base-5 
(which uses an AUI connector). In addi- 
tion, most of the manufacturers also offer 
adapters for the Token Ring and/or ARC- 
net networks. While these other adapters 
may resemble the Ethernet adapters tested 
here, there's no guarantee that my experi- 
ences are applicable to them. 

Once I had satisfied myself that the 
adapters worked as intended by logging 
on to a network and confirming that I had 
access, I began performance testing. My 
principal approach was to measure the time 
required for a 10-MB file transfer. I set 
this up by dividing a 10-MB file into eight 
segments and transferring them sequen- 
tially. These file sizes were not unusual 
for the graphics images found in desktop 
publishing or CAD files. In addition, they 
were substantially larger than the avail- 
able buffer space in the network operat- 
ing system, thus taking the disk buffering 
out of the equation. 

I also tried using Novell's Perform3 
test, which purportedly tests data trans- 
fer speed by measuring times for different- 
size data packets. I am not reporting the 
Perform3 results because I am not con- 
vinced that these results accurately pre- 
dict actual performance in a production 
LAN. The results are notable in their in- 
consistency, and it may be that Perform3 
simply does not work accurately with par- 
allel-port Ethernet adapters. While you 
may see references to these tests else- 
where, I think the results should be viewed 
with caution. 


Pocket Ethernet Adapter II 

Xircom's Pocket Ethernet Adapter II is 
improved in a number of ways over the 
original and is the only unit I tested that 
supported this higher-speed capability. 
The unit is smaller than the original, and 


BYTE's Essential Guide to Portable Computing * 1992 61 


MAKING CONNECTIONS 


The LAN adapters reviewed here differ most in the software each offers and the available versions. (N/A=not applicable.) 


10-MB file 


Product name Price 


Accton Technology's $399 


EtherPocket-CX4 


D-Link Systems’ 
Ethernet Pocket LAN 
Adapter 


Hong Technologies’ 
HT-PP108ECX 


IQ Technologies’ $495 


pLAN Ethernet 


Solectek's LAN-CX 
Pocket Adapter 


$349.95 


Xircom's External 
Ethernet Adapter 


Xircom's Pocket 
Ethernet Adapter Il 


A: Supports enhanced parallel port. 
B: Includes AUI and/or 10Base-T support. 
C: Includes activity indicator. 


attaching it to the parallel-port connector 
is easier. You connect it by turning a de- 
vice that looks like a tiny tractor tread en- 
circling the adapter. This turns the mount- 
ing screws, eliminating the frustrating 
thumbscrews used by other devices. 

In operation, the Pocket Ethernet Adapt- 
er II was fast and trouble-free. It performed 
the file transfer test faster than any other 
Ethernet device in this review. It also beat 
the time of a 3Com Etherlink II card mount- 
ed in a 33-MHz 386 desktop system. 

Xircom includes an activity monitor 
light and supports the 386SL sleep mode 
by providing automatic log-on when you 
reactivate the machine. The unit does not 
have a printer-port pass-through connector, 
so you must print to the network, but the 


copy time 
(min:sec) 


Other 


Pregenerated 
software 


NetWare shells 
No ODI, 
LAN Manager, 
NetBIOS, 
PC NFS, 
Packet, 
NDIS-DOS, 
NDIS-OS/2 


2:59.8 


ODI, 
ЗСот, 
NDIS-DOS, 
NetBIOS, 
LANSmart, 
Nexos, 
PC TCP, 
PC NFS 


None 


NDIS, 
LAN Manager 


ODI, 
NetBIOS, 
3Com, 
LAN Manager, 
FTP TCP/IP, 
РС NFS, 
NDIS-DOS 


ODI, 
NDIS-OS/2, 
NDIS-DOS, 

Packet, 
PC NFS, 
WIN TCP, 

DECnet 


ODI, 
NDIS-OS/2, 
NDIS-DOS, 

Packet, 
3Com, 


Other Notes 


versions 


10Base-T 


AUI, 
10Base-T 


None 


АШ, 
10Base-T 


ARCnet, 
10Base-T, 
Token Ring 


Token Ring 


ARCnet, 
10Base-T, 
Token Ring 


AT&T StarLAN, 


LAN Manager 


D: Includes multivoltage power supply. 
E: Includes parallel-port pass-through. 
F: This product test not performed due to product failure. 


company makes a port multiplexer if you 
want to print locally with this machine. 


External Ethernet Adapter 

This sibling of Xircom's Pocket Ethernet 
Adapter II is designed to be used in an of- 
fice environment. It consists of a box that 
attaches to the computer via a cable, al- 
lowing the unit itself to mount behind the 
computer. It is too large to be really por- 
table, but it includes support for 10Base-2, 
10Base-5, and 10Base-T. This unit cur- 
rently ships in a hardware and software 
version that doesn’t support the enhanced 
parallel port. In addition, all the network 
software included with the unit seems to be 
of an earlier version than that accompa- 
nying the pocket unit. This may not matter 
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to you, but it will in some installations. 

This adapter powers down when you 
shut off the computer. There is a power 
light as well as a network activity light 
and a link indicator for 10Base-T connec- 
tions. This unit was much slower than the 
Pocket Ethernet Adapter II, even when the 
newer unit was not using the enhanced 
parallel port. 

The unit and the driver software are 
auto-sensing, detecting which of the unit’s 
three ports the Ethernet is connected to 
and which computer parallel port the cable 
is attached to. This means that the External 
Ethernet Adapter, like the pocket version, 
is essentially a plug-and-play device. You 
hook it up and load the software, and 
you’re ready for networking. 


MAKING CONNECTIONS 


Ethernet Pocket LAN Adapter 
D-Link Systems’ Ethernet Pocket LAN 
Adapter is clearly meant for use on the 
road, It includes a handy carrying case and 
an attached T connector, and the manual 
fits in the case. Unfortunately, the power 
supply, which is required for operation, 
does not. Regardless, the power supply is 
designed to operate on nearly any AC volt- 
age supply, and it has a wide selection of 
available network drivers. This is a serious 
network adapter. 

The Ethernet Pocket LAN Adapter is 
fairly small, and its multivoltage power 
supply is the smallest in its class. The 
adapter comes packed in a plastic case that 
resembles those used for videotape rent- 
als; the case is reusable for shipping. If 
you have a heavy travel requirement, this 
adapter is an obvious choice. 

The Ethernet Pocket LAN Adapter has 
the virtue of being completely nondramatic 
in use. For example, most of the external 
Ethernet adapters need to be rebooted 
when the computer using them is rebooted. 
D-Link’s adapter does not. It apparently 
senses the computer’s reset and adjusts. 
Although the Ethernet Pocket LAN 
Adapter does not support the enhanced 


ш WHAT EXTERNAL ETHERNET 
ADAPTERS DO 
They let you connect to an 
Ethernet LAN by attaching to 
the parallel port on your 
computer, without having to 
install an Ethernet network 
interface card. 


m LIKES 
They are easy to use and usually 
provide effective network 
communications for computers, 
such as laptops and notebooks, 
that otherwise couldn't be used 
on a network. 


Ш DISLIKES 
All the adapters reviewed are 
more expensive than most widely 
used Ethernet network interface 
cards, are frequently slower, and 
may not work with your computer. 


BYTE АСПОМ ЅОММАКҮ | 


B RECOMMENDATIONS 


Unless price is a critical item for 
you, buy Xircom’s Pocket Ethernet 
Adapter Il. It’s faster than the 
others, it has broader software 
and driver support, and you can 
buy a version that will work with 
your network. It’s also easier to 
attach to your computer than the 
others. If you have a computer 
with a 386SL processor, this is the 
only one that currently utilizes the 
enhanced parallel-port standard 
supported by the 38651. If price 
is a problem or you can't use the 
enhanced parallel port anyway, 
you might want to consider D-Link 
Systems' Ethernet Pocket LAN 
Adapter. 


GREAT THINGS COME IN SMALL PACKAGES 


This powerful print server 
can tackle your biggest 
network printing problems 


B Connects any parallel printer directly 
to your Ethernet LAN 


W Fully Novell Netware 286 and 386 
compatible 


B Can attach to 8 file servers simultaneously 


W Fastand easy to install 


B Combines high-speed printing and 
exceptional printer control 


B Supports encrypted passwords, 
forms, notify, cancel, and others 


W Full one-year warranty and unlimited 
free technical support 


BI Made in the U.S.A. 


Make the Rose Connection 


10850 Wilcrest Drive * Houston, Texas 77099 ° Phone (713)933-7673 • Fax (713) 933-0044 
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^ 


Ethernet port ۹ 
available in thin 
ا“‎ 


or twisted-pair 
Status LED 


Power jack 
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Parallel port 
plugs directly 
into any printer 


Press switch 
to print status 


Serial portcan be 
input or output 


GROSE 


ELECTRONICS 
1-800-333-9343 
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parallel-port technology of the Z-Note, it 
was nearly as fast as Xircom’s Pocket Eth- 
ernet Adapter, which does. 


EtherPocket-CX46 

Like the D-Link adapter, Accton Tech- 
nology’s EtherPocket-CX46 is set for in- 
ternational travel. It’s the smallest of this 
already diminutive set, but it’s got the 
largest power supply. That supply is de- 
signed with a voltage range compatibility 
nearly as wide as the D-Link adapter, and 


it has a replaceable power cord—which 
means that you need to take along only 
the appropriate cord instead of a box of 
adapters for the power plugs. 
Unfortunately, the EtherPocket is rather 
slow. It also sometimes caused boot prob- 
lems with the Z-Note, and it does not have 
pregenerated shells. If you are going to 
travel, and if you will have the ability to 
either use Novell ODI shells or be able 
to generate your own, you can survive 
with the EtherPocket. But with the avail- 


— Ж | 
Handtop Computers offer 60 MB hard disk, 
PCMCIA interface and wireless data exchange 


With the new Handtop computer 
range : Formats follow functions. 


Computes 
INTERNATION 


| would like : О receive a documentation О trading visitation 


See us at 
COMDEX 
Booth 160 

(Convention 

Center) 


REVERT & HAAR 


ability of the D-Link adapter, what’s the 
point? 


HT-PP108ECX 

Hong Technologies, Inc., makes an adapter 
that is similar in concept to Xircom’ s Ex- 
ternal Ethernet Adapter. It’s a separate box 
that sits apart from the computer and is 
connected by a cable to the parallel port. 
HTI's HT-PP108ECX adapter includes а 
parallel-port pass-through, as well as a 
BNC connector and an AUI port. 

Unlike the External Ethernet Adapter, 
though, the HT-PP108ECX is not auto- 
sensing. Instead, a slide switch on the front 
of the unit selects the port you are using. In 
addition, you can select a regular or long 
Ethernet segment length—a capability 
unique in this group. 

Also unique to the HTI adapter is a light 
that announces packet collisions. Although 
this is of limited usefulness to most users, 
it is handy to be able to see if there are po- 
tential performance problems on your net- 
work. Unfortunately, the HTI adapter is 
unique in providing only Novell support. 
LAN Manager users and others are out of 
luck with HTI. 


pLAN Ethernet 

IQ Technologies' pLAN Ethernet adapter 
resembles the other external Ethernet 
adapters in that it is attached by a cable, it 
includes a parallel-port pass-through, and 
it has activity lights. Unlike the others, 
though, the pLAN Ethernet supports only 
one version of Ethernet; when you order, 
you have to specify whether you want a 
BNC, AUI, or 10Base-T connection. 

On the other hand, the pLAN Ethernet 
includes a pregenerated NetWare shell, 
NDIS, and LAN Manager drivers. More 
important, it also includes a multivoltage 
power supply, so if your portability re- 
quirements include international travel, 
pLAN makes the choice easier. 


LAN-CX Pocket Adapter 

I never got Solectek's LAN-CX Pocket 
Adapter to work. There appears to be a 
hardware conflict between the adapter 
and the Z-Note's PS/2-compatible mouse 
port. I also attempted to try the Solectek 
adapter with a 25-MHz 486 Unisys PW/2, 
also equipped with a PS/2-compatible 
mouse port, but it wouldn’t work there, 
either. 


ГА ы ааа Fonction :... Оп two occasions, I was able to log on 
ШЕ Serene ttem temen элу to the network and actually access the file 
ROSCOE ызаны лыдан ема (С, — M Тс О —— — server, but the connections never lasted 


Reply coupon returned to : HANDTOP Computers International 
23, ALLÉE DES VENDANGES 
FRANCE-77325 CROISSY BEAUBOURG 
MARNE-LA-VALLÉE CEDEX 02 
Phone : 33 (1) 60.17.70.94 Fax: 33 (1) 60.17.70.77 


long enough to perform any tests. During 
the time that the connections existed, per- 
formance was extremely slow. Conversa- 
tions with Solectek failed to reveal either 
the reason for the problem or the solution 


64 BYTE's Essential Guide to Portable Computing • 1992 Circle 88 on Inquiry Card. 


FINALLY! A LAN ADAPTER THAT GETS 
THE NETWORK OFF YOUR DESK. 


Older Generation Adapter 


Kodiak’s new NotePort™ is a breakthrough in 
LAN integration. It ports your notebook or lap- 
top to the Ethernet LAN—but doesn't tie you 
to a jungle of desktop cables, adapters, or trans- 
formers. The only thing that’s on your desk 
is NotePort's tiny parallel port connec- 

tor. And it's so small and lightweight 

it lets you attach to the network in 

a flash. NotePort supports both 

10Base-T and coax cabling in one 


unit and comes standard with a parallel 


Circle 124 on Inquiry Card 
(RESELLERS: 125). 


CORPORATION 


GB 1-800-83-MICRO D Tech Data’ 1-800-237-8931 | 


New Kodiak NotePort™ Connector 


port pass-through for easy access to local 


printers. Its pre-built NetWare™ drivers make 
installation one-step easy and its unique inte- 
grated power supply eliminates bulky brick 
transformers. For order information, contact the 
distributors listed below. 
@ List Price is only $399 

v 5 Year Warranty 

% Toll-free Technical Support 

v 24 Hour Replacement Policy 


* Made in USA 


e D" 703-761-2340 


"samipdiuo) apd Alay fo syapwapoy poaasitas 40 sqivutapag әли ѕәшви pnpoid рир рию цу сиоцюлиЎуиоз рәаолййр 20] sopuza pnpoad pyjuo? 
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to it. For this reason, no formal tests of the 
Solectek adapter were possible. 


Which to Choose 

As similar as some of these units are, you 
might think that it would make sense to 
buy whichever is cheapest. That’s not the 
case, however. The price differences aren’t 
all that great, and there are significant dif- 
ferences in the features and software in- 
cluded with each unit that could very well 
tip the scales for you. 

For example, Xircom’s Pocket Ether- 
net Adapter II was clearly the fastest device 
in this test. It was faster even than the in- 
ternal network interface cards in the desk- 
top computers that I compared it to. In 
fact, the only faster method (by about 1 
second) of Ethernet communications I 
found in this test was using the Z-Note’s 
built-in Ethernet port. 

If you need speed and you have a ma- 
chine with an enhanced parallel port, then 
the Pocket Ethernet Adapter II is the only 
intelligent choice. Of course, if you travel 
internationally, then you may prefer a prod- 
uct that supports the electrical power re- 
quirements in any country you might visit. 

In this case, D-Link Systems' Ethernet 


“Rey 


3 
` AN e А ' 


Printer 


4 Passirough 

Connector 
Integrated 
3' Cable 


Wl 100% PRINTER PASSTHROUGH 

W ONLY 7.2 OUNCES 

W FULLY COMPATIBLE WITH 
BIDIRECTIONAL AND 
UNIDIRECTIONAL PORTS 

19 POWERED BY SCSI BUS 


E ONLY $229.00 
Paralel 
Pd Connector 
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* Transform Your 
£ Parallel Port - 
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Pocket LAN Adapter is the clear choice. 
It’s nearly as fast as the Pocket Ethernet 
Adapter II, has wide software support, and 
is more forgiving than the Xircom adapter 
when you reset your computer. 

If you can’t give up your local parallel 
port because you need to print locally and 
have only one, you have three choices. Of 
the three external Ethernet adapters, Xir- 
com’s External Ethernet Adapter offered 
the best support for an environment that 
has a variety of topologies, and it comes 
with a wide selection of software. Unfor- 
tunately, it does not support the enhanced 
parallel-port technology that gives its pock- 
et-size sibling its speed. Of course, if you 
plan to travel with your external adapter, 
then IQ Technologies’ pLAN Ethernet is 
the best choice, despite its more limited 
software support. 

Unfortunately, there’s no ideal solution, 
so no one choice in parallel-port Ethernet 
adapters will suit everyone. Perhaps if Xir- 
com were to start shipping multivoltage 
power supplies as standard equipment, that 
solution might be closer. In the meantime, 
the best solution is to compare your needs 
with the support offered by each product 
and pick the best fit. M 


MiniSCSIpl«e— 


HIGH PERFORMANCE 
PARALLEL-TO-SCSI ADAPTER 


Connect up to 7 SCSI 
devices to your 
parallel port and still 
use your printer! 

Up to twice as fast as our original 
MiniSCSI, the MiniSCSI Plus 
lets you run a CD-ROM, tape drive, 
SCSI hard disk, SyQuest, Bernoulli or 
other SCSI device from almost any 
parallel port. For most notebook 
users, it's the only way to use SCSI 
CD-ROMs and tape drives. Plus, its 
integrated cable makes it a snap to 
move and share SCSI devices 
between desktops and notebooks. 


Call For Details! 
800-872-6867 
(800-TRANTOR) 


Trantor Systems, Ltd. 

5415 Randall Place 

Fremont, CA 94538-3151 

TEL: (510) 770-1400 • FAX: (510) 770-9910 
© 1992 Trantor Systems Ltd. MiniSCSt and MinISCSI Plus are 
trademarks 


of Trantor Systems Ltd. Ай other product names are 
trademarks of their respective companies. 
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Wayne Rash Jr. is a consulting editor for 


BYTE and director of the Network Inte- 
gration Group of American Management 
Systems, Inc. (Arlington, VA). He is co- 
author of two books for business network 
users: The Executive Guide to Local Area 
Networks and The Novell Connection. He 
can be reached on BIX as “waynerash.” 


COMPANY INFORMATION 


Accton Technology Corp. 
(EtherPocket-CX46) 

750 Fremont Blvd., Suite 104 
Fremont, CA 94538 

(510) 226-9800 

fax: (510) 226-9833 
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D-Link Systems, Inc. 
(Ethernet Pocket LAN Adapter) 
5 Musick 

Irvine, CA 92718 

(714) 455-1688 

fax: (714) 455-2521 
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Hong Technologies, Inc. 
(HT-PP108ECX) 

P.O. Box 1268 

Mountain View, CA 94042 
(408) 745-0100 

fax: (408) 745-7711 

Circle 1134 on Inquiry Card. 


IQ Technologies, Inc. 
(pLAN Ethernet) 

22032 23rd Dr. 

Bothell, WA 98021 

(800) 227-2817 

(206) 823-2273 

fax: (206) 821-3961 
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Solectek Corp. 

(LAN-CX Pocket Adapter) 

6370 Nancy Ridge Dr., Suite 109 
San Diego, CA 92121 

(619) 450-1220 

fax: (619) 457-2681 
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Xircom, Inc. 

(External Ethernet Adapter, 
Pocket Ethernet Adapter II) 
26025 Mureau Rd. 

Calabasas, CA 91302 

(818) 878-7600 

fax: (818) 878-7630 
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Mail Order  Hardware/Software Showcase Buyer's Mart 

The latest offerings from This categorized four-color From Accessories 
vendors supplying display section makes it to Laptops to Word 
products of all leading easy to find Hardware and Processors, you can easily 
manufacturers at Software products from a wide find the dealers you are 
extremely variety of manufacturers looking for in this directory 

competitive prices. and suppliers. of products and services. 
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_ How Can I Have 


ALL SYSTEMS INCLUDE: 
* 4MB RAM on 32MB 
Motherboard 
* 2 Serial, 1 Parallel, 
1 Game Port 


* 2 Floppies, 1.44 & 
1.2 MB (3-1/2" & 5-1/4") 

* DynamicScan, Super 
VGA Monitor .28 DOT, 
1024x768, Tilt & Swivel 

e IMB, Super VGA Card 

* 101 Keyboard, 
Non-Click or Click 

* Min. 200W Noiseless 
Power Supply 

* 8 Expansion Slot 

e Windows 3.1 and Mouse 
(2600DPI), DOS 5.0 


— 


Synchronous 32Bit Local Bus 


66, 50 and 33MHZ available now! 
* 486-66M HZ, 256K Cache, w/Local Bus 
* 486-50M HZ, 256K Cache, w/Local Bus 
* 486-50MHZ, 256K Cache, w/ISA Bus 
• 486-33MHZ, 256K Cache, w/Local Bus 
* 486-33M HZ, 256K Cache, w/ISA Bus 
* 386-40MHZ, 64K Cache, AMI BIOS 
Upgradeable to 486-66M HZ 

*Made in USA Motherboard" 
OPTION: 
NonInterlaced DynamicSean 72 SPVGA Monitor. 
1024 x 768, .28 DOT, 72HZ, Add 


Harp Drives: - Call For Best Price 


80MB | 100MB | 120MB | 200MB | 300MB | 600MB | 1.2GB 
16MS 15MS | 14MS 


| 14MS | 14MS | 14MS | 14MS 


The Fastest PC. Configurations: 


486-66MHZ 
Motherboard 

256k external Cache 

16MB RAM Installed 


Dual Synchronous 32Bit Local Buses 


32Bit Synchronous 
SuperVGA Card 1MB 
Accelerating 


Windows and 
AutoCAD 


IDE 32BIT 
Synchronous 
Local Bus 
4MB RAM Cache 
Less than .3MS 


The Fantasy Combinations/VGA & IDE Caching 


* 300MB IDE Hard 
Drive plus 32Bit 
Local Bus 


* Comes with 4MB 
RAM Write Back 
Cache 


* Speed Up Windows A 
AutoCAD 

e 32Bit Local Bus 

* 16MB RAM 
INSTALLED 
256K Write Back 


S.RAM Cache 
* Dual local Buses 


Bn. 


30 Days Money Back Guarantee 
On site service to Most Locations 


• 15" Flat Screen 
Flicker Free 

• 28 DOT, 1024 x 768 

* Low Emission 


$3,789.00 


The Best Application 
for File Server, CAD 


Station, Graphic Art, 
Data Base 


* Click or Soft Touch 
___——— 101 Keyboard 


m 


sve Pia S potice 


[he Fastest PC? 


MOTHERBOARD 


486-50M HZ, Local Bus 
w/S3 VGA Card Set 


486-EISAor ISA 
Please CALL 


386-40MHZ, 64K 
AMI Bios $229.99 


Upgradable to 486-50 
386-40M HZ ......$279.00 


386-SX25MHZ .$139.00 


386-SX16MHZ .$119.00 


GRAPHIC 
CARDS 


Trident, 1MB.......$69.00 


SpeedStar Stealth, 

1MB $249.00 

Renoir Hi Color, 
$189.00 


Tseng Lab, 1MB RAM, 
32K Colors $119.00 


| Teac 1.44MB 


FLOPPY 
DRIVES 


$52.00 
$58.00 
$51.00 
$57.00 


HARD 
DRIVES 


Seagate 
Conner 
Western Digital ....CALL 


CASES & POWER 
SUPPLIES 

AT Mini Tower 

w/200W PS. ........ $59.00 


Teac 1.2MB 


AT Medium Tower 
w/200W PS. ........ $89.00 


AT Big Tower Case 
w/230W PS. ......$129.00 


We Offer Any Custom Configuration. 
Lanstic. Novell Lan System. 


All Systems Include The 


Following 


Software Package That Even The Novice 


Can Use. 
* Easy Menu 
* Lotus Tutor 
* Bible 
* Accounting 
* DOS Tutor 


* Word Processing 
* Data Base 
* Real Estate 


* Variety of Games and 
Educational Programs 


Test a DynamicScan System yourself with 
a 30-day money back guarantee. 


With the purchase of any DynamicScan 
System, you will have access to unlimited 
technical support with our “800” 
DynamicScan Users Number. 


Warranty-1 Year On-Site Service to most 


locations. 


DynamicScan 
10824 Page Avenue 
St. Louis, Missouri 63132 
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MONITORS 


1024 x 768 Non- 

interlaced SuperVGA 

Package $368 

• .28 DOT Pitch 

* 16 bit Spvga Card w/ 
1MB RAM 

* 256 Colors at 1024x768 
14" Monitor 

* Drivers support 
major programs 

* Monitor Only $289 


FAX/MODEM 
SWITCH 


* Save phone line! 
* Does not require 
dedicated line 

* Support FAX/ 
Modem/Phone 

* Intelligent Auto 
Switch $69 


Any Name Brand 
Please Call for the 
best price 


DYNAMICSCAN 
486-33MHZ DX 
МОТЕВООК 


$2,299.00 
386-DX 33MHZ w/80MB 
* HardDrive...$1,889.00 
* No Hidden Price 


MISCELLANEOUS 


314-423-0044 
314-426-4014 
314-428-7734 


TECH SUPPORT AND RMA 
800-852-3273 


CONTROL UP TO 96 PC 
-FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 


by RN 


AutoBoot ` 


e Select via Keyboard 

e Dual access up to 250 feet a a 1 | 3 
away (optional) | E iL еф. 

• No external power Ж DO: HHS 


• Mix PC, PC/XT, PC/AT 
and PS/2 


• “AutoBoot™” Feature 
boots attached 
computers without 
operator intervention 


e Shows PC power status 


• PS/2 Mouse support 
available 


e Each unit accommodates 
from 2 to 8 PCs 


e Up to 12 units can 
be cascaded 


e Mounting kit available 
for 19" and 24" rack 


ЕЛ 


installation 
Dealer Program Available See us at 
е 1 
Cybex Corporation COMDE Fall 92 
2800-H Bob Wallace Ave. Booth # 4700 
Huntsville, Alabama 35805 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
(205) 534-001 1 International Business Machines Corp. 


== Fax (205) 534-0010 
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rM .. $99 | 


* Mounts 3 floppy and 4 hard drives 
* Accommodates std. & mini motherboards = 


[+ 2 digit LED display 

| CASE-100A .. ..$99.95 
И CASE-200 Super Deluxe ae ght. a 95 
PS-250TW 250W p. supply 

P$-300TW 300W p. supply . 
l| CASE-70 Std. 286-style cose 
| | CASE-120 .. 
B Mini- upright 


POWER SUPPLIES 


* U/L approved 
* 110/220VAC, 50/60Hz 


P$-150 8088 150 watt ... 
P$-200X 8088 200 watt ... 
P$-200 286/386/486 200 watt 
P$-300 286/386/486 300 мон... 


ENHANCED 
KEYBOARD 


$49» EE 


E 
f 
; 
| 
| 


BTC-5339 101/102-key enhanced [був MS $49. 95 | | 
| | NON-INTERLACED \ | 
1024 x 768 MONITOR 
" VGA-MON-1024N .28 dot pitch $389.95 | 


VGA-MON-1024 1024x768 int. monitor, .28mm. $349.95 | 
VGA-PKG-1024N Non-interlaced Super VGA pkg $499.95 
VGA-PKG-1024+ 1024x768 interloced VGA pkg. $469.95 
B VGA-PKG ЕЕ .39mm dat pitch VGA pkg. .. $349.95 J 


2400 BAUD MODEM 


| * Internal data modem 
* Hayes compatible 
* Config. as COM1-COM2 
ia 241 $49.95 


| 9600 BAUD EXTERNAL $299: 


© CCITT V.42bis/V.32/V.22bis/Bell 212A & 
Hayes AT command-set compatible 

* ММР5 error correction & data compression 

® B status LED's 

VIVA-95E 


| FAX/MODEM/PHONE SWITCH 
* Save phone line charges! ^ 


|, 

| 

| * Supports fax, modem, phone and 

answering machine from 1 phone line 

f FAXM-SWITCH $119.95 | 
m Without modem connection $89.95 


4 


$299.95 


f PORTABLE IC TESTER 


* Tests che following 14 to 20-pin 
devices: 74 series TTL, 40 & 45 series 
CMOS & 41/44 series DRAM up to 1Mb 

B] * identifies unknown part numbers 


| | мор-ніс 


= 
m 
T 
= Б 
"v 
v 
- 
2 
o 
5 
=н 
ae 
> 
E 
БА 


B JDR-PR2 8-bit with |/O decode loyout ... 
JDR-PRIO 16-bit with I/O decode loyout 5 


Í SOLDERLESS PROTOTYPE CARDS 


ll PDS-601 8-bit breadboard-on-a-cord w/IO decode $79.95 
ll PDS-611 16-bit version 


MOUSE-PAD 
eid 


| DATARASE Ii 


" 
E FRO 


Е 1 | 


owe 
GUAR 


K і 


(Conme 


84Mb DRIVE PACKAGE 


* CP-30084 84Mb, 19ms IDE 
hard drive, 16-bit floppy/ 
hard disk concroller, cables 
and instructions 


HDKIT8O $289.00 
IDE HARD DRIVES | 


| ORES 


$289 


ИННИ i 


25MHZ 3865Х Ет 99*5 


• 25MHz Intel 80386SX CPU • Expandable to SMb 
on-board * Uses 256Kb or [Mb SIMMs (OK installed) 
* Six 16-Ыг and смо 8-bit slots 

MCT-M3865X-25 
MCT-M486-50 — 50MHz cache 486 
MCT-M486-33 — 33MHz cache 486 ., 
MCT-MA865X-25 25MHz cache 4865X 


FLOPPY DRIVES 
FDD-1.44A 1.44Mb, 3.5", Beige . $79.95 
FDD-1,44X 1.44Mb, 3.5", Block . $79.95 

| FDD-1.2 1.2Mb, 5.25", Beige .. 

FDD-360 360Kb, 5.25", Block .... 

FDD-2.88A 2.88Mb 3.5" drive, Beige 


МСТ-С386-40 A0MHz cache 386 ... $379.95 FD-505 5.25" & 3.5" combo drive, Beige ......... $149.95 
MCT-C386-33 — 33MHz cache 386 $349.95 
MCT-M286-16 — 16MHz 286... $149.95 
MCT-M286-12 — 12MHz 286... $129.95 


MCT-TURBO-10 — 10/4.77MHz 8088 .. 


16-ВІТ' VGA GACARD фи 


8/16-bit S088 and 
286'386/486 compatible 
640 x 180 in 16 colors 
320 x 200 in 256 colors 
* 256Kb video RAM 
MCT-VGA-1000 .... $49.95 
MCT-VGA-3000 1024x768, 512Kb DRAM... 
MCT-V6A-4000 1024x768, 1Mb DRAM... 
SPEEDSTAR-24X 24-bit color, 1280x1024 
€ Eu acceler., [ЁЗ] 02А 4 $249.98 95 А 


MULTI 1/0 CARD WITH IDE 
FLOPPY/HARD CONTROL 

• 16-bit 286/386/486 compatible 

© Supports 2 IDE hard drives & 

2 floppy drives (360K-1.44Mb) 

* 2 serial, 1 parallel & 1 game port 
MCT-IDEIO $69.95 
MCT-IDEIO+ As above w/16550 compatability ... $99.95 
MCT-IDEFH 16-bit IDE hord/flappy controller ...... $29.95 
MCT-CIDEFH 16-bit IDE CACHE controller ........ $ 199.95 
MCT-IDE-8 8-bit IDE controller 
MCT-FDC-HD 1.44Mb floppy controller 
| MCT-FDC-HD4 1.44Mb floppy controller (4 drives) $59.95 
MCT-FDC-ED 2.88Mb intelligent floppy controller $79.95 
MCT-Al0 Serial/parallel/game port card .. $49.95 
MCT-AIO« Twa NS16550 seriol/por/game | po 
GATEKEEPER PC security cord 
RAMPAT+ 8/16-bit 16Mb RAM card (w/OKb). $139.95 
SOUNDBLASTPRO 8-bit MIDI sound board $219.95 А 


5 | 


| $6995 


>> ل‎ 
Y 

3-BUTTON MOUSE Ий) J м” 

* Accuracy 290 -1450 DPI 

* Opto-mechanical design | 

* Windows 3.1 compatible 


JDR-MOUSE-3 


POST CODE DISPLAY CARD 


• 286/386/486 compatible 
e Displays power on self-test code 
* Works when software won't even Боос 


$49.95 m 


$199*5 ; 


EPROM PROGRAMMER 


Programs devices up to 512K bits, 
plus 27C100, 27C101, 27C301, 
27C1000, 27C1001, 27С2001, 
27C4001 and more 

Includes dedicated 8-bit 8088 and 
286/386/486 PC compatible card 


• ZIF socket accepts 0,6"W/ DIP IC's to 32 pins Mas - ~ 
MOD-MEP-1A Т i $199.95. nem = - d 
MOD-MEP-4A As above with 4 ZIF sockets . $269.95 1 
MOD-EMUP Universal progrommer/tester ......... $699.00 CALL FOR YOUR FREE M ER 

JDR CATALOG TODAY! : 


EPROM ERASER $3995 


© Quickly and simultaneously erases 
up to 4 standard EPROMs 


FOR PC'S, SOFTWARE, MONITORS, » | 
DISK DRIVES, KEYBOARDS, MODEMS, 

CABLES, CONNECTORS, ICS, Е | 
COMPONENTS, PROGRAMMERS, 
TEST EQUIPMENT, TOOLS & MORE! 


TN 
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Standard Features: Options: 


Wi Five 16-Ви Expansion Slots Bl 32-bit Local Bus S3 Graphics Accelerator for ۴ -DA "3 a 
(3 full length available) high performance of GUI 

Ш 4 MB RAM Expandable to 32 MB @ Multimedia Upgrade Kit 

Ш 120 MB IDE H.D.D. up to 500 MB available W CD ROM / Tape Backup / Removable H.D.D. 

W 1.2 MB F.D.D. and 1.44 MB F.D.D. W High Speed Fax/Modem | — 

W 2 Serial / ! Parallel Ports Bl High Speed 16550 UART Serial роп 

Wi 16-Bit 1024 х 768 SVGA Card with | MB RAM Wi 16-bit SCSI-2 host adapter 

Ш 101-key detachable keyboard E Dual Media 1.2 MB / 1.44 MB F.D.D. 

E MS DOS 5.0 W We custom build each computer to your 

E Nylon Carrying Вар specifications 


MICROPROCESSOR PORTABLE desktop PORTABLE workstation 
i 486 DX-50 $2,885.00 $2,835.00 
i486 DX-33 | $2,485.00 | $2,435.00 
i386 DX-33 | $2,185.00 | $2,135.00 
i 386 DX-25 $2,085.00 $2,035.00 


W 1024 х 768 SVGA Color CRT 


W Two 16-Bit Expansion Slots 
Wi i MB RAM Expandable to 16 MB 
W 142 MB F.DD. 
WI 40 MB H.D.D. up to 200 MB available 
Ш 2 Serial / 1 Parallel / Extemal F.D.D. Ports 
Wi !6-Bit 1024 x 768 SVGA Card 
E 101-Kéy Professional Keyboard 
EMS DOS 5.0 
E Monochrome УСА / MGA 
CRT Display available 
lI Optional Carrying Bag / Please call for infor- 
Ext. F.D.D./ LAND Adapter mation on our other 
; p Optional padded hard case for 
fine products: shipping your computer as bag- 
SVGA 386SX-25 $1,395.00 386DX-40 Notebook gage or by common carrier 
te e — F, = 386SX-25 Notebook 


2 386/486 EISA/ISA Desktop 
*Calltoconfirm current pricing, product specifications and configurations. * All are subject to change without notice» Purchase orders subject to approval 


* C.O.D. terms and VISA / MASTER Credit Card honored * Prices do not include shipping and handling * Please add appropriate local tax • One-year 
warranty on parts and labor * Lifetime technical support * All trademarks and tradenames herein are properties of their respective owners 


= $ Bi-Link Computer Inc. 
11608 E. Washington Blvd. Suite A 


To Order, Call: Mon - Fri 7:30am to 6:00pm (PT) 
Whittier, California 90606 
Tel: (310) 692-5345 Fax: (310) 695-9623 


1-800-888-5369 
Tech Support: (310) 695-5166 
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0H 


486DX2, 66 MHz, $3495 | 486DX, 33 MHz, ‹ 
486DX2, 50 MHz, MZA |386DX, зз MHz, Ё 


Dont settle for 386SX performance. With 386DX and 486DX power, 
external keyboard and VGA ports, it is the only computer you will ever need. 


VGA graphics with 32 gray-scale supertwist back-lit LCD screen 

4 MB RAM installed, total memory capacity is 16 MB 

120 MB hard disk, 15 ms access time s Licensed DR-DOS 6.0 

1.44 MB floppy drive a Two serial, one parallel port 

Three-hour battery » External numeric keypad included 
Carrying case " External VGA and keyboard connections 


Docking station with 2 x 16 bit slots $275 Hard drive upgrade to 210 MB $400 
Auto cigarette adapter $ 45 Additional battery set $100 
Memory upgrade to 16 MB $660 Additional battery charger $ 35 
Memory upgrade to 8 MB $330 * Additional AC power adapter $ 60 


10850 Seaboard Loop 
Houston, Texas 77099 
Sales 800/967-5667 Tech Support 713/495-9096 
Hours: 9:00 a.m. to 5:00 p.m. M—F 1 1:00 a.m. to 1 p.m. Sat. (Central Time) 


All systems and components include a one-year warranty; 30-day money-back guarantee. 
Price reflects cash or credit card payment. Major corporation purchase orders accepted. 
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TWO COMPUTERS 
CAN SHARE ONE 
BACKPACK. 


With Backpack, several 
computers can share а 
single tape drive. Backpack 
connects quickly and easily 
to the parallel printer port 
of any PC compatible 

or portable — without 
interface cards or 
tools! The Back- | 
pack tape drive 9 

is also easy to к= 
transport, making ¢ Wu 
it ideal for trans- 


See us at 


ferring data from one 
computer to another. QIC 
40 (40/120MB) and QIC 80 
(80/250) tape, diskette and 
hard drive models are 
available. So share 
and share alike! Call 
today for more 
information. 


backpack 


MicroSolutions 


Computer Products 


COMDER /Fall 92 


Booth #H8840 
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132 W. Lincoln Hwy., DeKalb, IL 60115 815-756-3411 


Fax 815-756-2928 


Circle 99 on Inquiry Card. 


The Ultimate 
in Handheld 


Computers 
RSS 


30-Day Money Back Guarantee 


ICOMPUTERSG 


e = 
1-800-336-2280 
ABC Computer (USA) Corp. 


2531 237th Street, Suite 122, Torrance CA 90505 
310-325-4005 Fax 310-325-6369 


“Battery life is measured with power management enabled. 
All brand names are registered trademarks of their respec- 
tive owners. 


Circle 105 on Inquiry Card (RESELLERS: 106). 


* Weight 2.2 lbs. (Bicom and Battery) 


e. FINIE "e o FA 


* Dimension 8.78" x 6.36" x 1.22" 
* True 16 bit AMD Lonestar Processor, 386SX Class Performance 
* 5 "AA" size NiMH Batteries, 4-hour operation* 
* 60 MB Hard Disk Drive 
* 2MB RAM expandable to 4MB on board and 16MB with memory card 
e PCMCIA 2.0/JEIDA standard port for memory card and 1/0 card 
* 640 x 400 resolution LCD screen supports CGA, AT&T mode and 
all Windows graphics 
• 64-key keyboard 
* ] parallel (bi-directional)/ 1 serial 
* External FDD port for optional Floppy Drive 
* DR-DOS 6.0, File Transfer Software & Serial Download Cable 
* Built-in Personal Data Manager software 
* Built-in Programmable Power Management Software 
* Universal AC/DC adaptor 
* Carrying Case $995 
Options: External Floppy Drive, SRAM Memory Cards, 9624 IC Card 
Fax/Modem, Mini-trackball, External Keyboard, extra batteries. 
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күү, Күтүү тра 


| NOTEBOOK COMPUTER | NOTEBOOK PRINTER 


*Just plug in, no other adapter needed. 


* Powers 8 watts up to 4 hours.* * Powers 5 watts up to 6 hours.* 
* Rechargeable up to 1,000 times. • 800 mAmp regulated current. 
* No memory effect. * Can run at same time as computer. 


AC Power PACK 


AC Module—12 V DC to 120 V AC power inverter. 
50 watt continuous power, modified sine wave. 
Overload, polarity, and short protection. 

Weight 3/4 lb, size 1-3/4" X 3" X 7-1/2". 

Power Pack Module—Rechargeable up to 1,000 times. 
12 volt, 3.0 AH sealed lead acid cell, Recycleable. 
Overcharge protection, power always ready. 

Weight. 3 Ibs, size 3" X 3" X 7-1/2".** 

DC Charger—Recharges in vehicle in 1 to 3 hours. 
AC Charger— Recharges at home in 4 to 6 hours. 


Bonus DC Converter— 800 mAmp, regulated current. 
=~ Converts 12 volt DC to 1.5-3-4.5-6-7.5-9 volt DC. 


6 plugs, 5.5/2.5, 5.0/2.1, 3.5/1.4, 3.0/1.0, 3.5, & 2.5. 
For running printer at same time as computer. 


Optional Solar Charger Kit 


Recharges in remote areas in 4 to 6 hours (sunny day). 


WADE IK ASA Trickle charges vehicle battery too (sunny day). 

S 15 volt, 6.8 watt, weight. 4.5lb., size 12" X 18" X 1/4", 
To order call toll free: SS) Res АС Power Pack/ AC Kit 406-3232 
1-800-955-5014 /Dept. BT2N/24hr. Valued at $203.27 Your Price 


30 day money back guarantee. 1 year factory limited warranty. 
For inquires call 714-241-6800 / M-F / 9-5 / CA time. : А 
For technical info call factory 1-800-544-4124 / M-F /9-4/ СА time. | Optional Solar Charger Kit #06-8191 


Power Products Marketing " Valued at $151.40 Your Price 
PPM 17291 Mt. Herrmann Street, Fountain Valley, CA 92708 


АС КП 


INCLUDES 


**Shoulder Strap and Belt Clip included 


5197 


999. 


$9.95 5&н* 


* 5 & Н in continental USA. Extra cost for others. CA residents add tax 7.75%. Allow 2 to 4 weeks for delivery. 2nd day express available. ©1992 PPM 
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3С503 Etherlink 11/ 5-pack 
SC503TP 10 Base T . 
3C505B Ethernet Plus . 
3C507 Etherlink 16.... 
3C523 MCA Ethemet 


2UF! 
Starter Kit 2mbps/AE2 . 
Starter КИАЕЗ 
Lan Cards 2mbps/AE2 . 
Lan Card AES . 
Central Station 
INTEL 
Ether Express 16TP/EISA 
Token Express 18/4 РЕМСА 
Token Express 16/4 EISA .. 


“3000-60/80/120 ... 


Novell Lite 1.0/starter kit ......... 69/409 
Netware 2.2 5/10 User. .519/1099 
Netware V.2.2-50 user. 


Netware 3.11 20/100 User 1808/3646 


Netware 3.11-10 User 
NE1000/NE2000. 


Access Server 


PC130/PC130E 
PC600WS/PC800FS .. 
Ethercard 8 bit/16 bit . 
Token Card 6 bit/18 bit. 

10 Base-T Card 8 bit/16 bit. 
3808TP 10BT concentrator 
“5127P Ether. 10BT сопс.12 


"T4045 16/4 Token Ring 
TC6151-11 16 port smart «вс 
TC6242/TC8242-TP+ .. 
TC6245/TC6245-TP. .. 


Borland D Base IV LAN-1 user 


Borland Quatro Pro V.4.0 ntwkable ..319 


Close-Up Lan 2user/8 user 
Foxpro Lan 6 user 


Lotus 2.4 server/node 559/339 


Lotus 3.1 server/node 

Norton PC Anywhere V.4.5 Lan 
Peachtree Network Accountin 
Procomm Plus Network 5 pac! 
Untouchable Network .. 

Word Pertect Office» 5 ш 
Wordstar 2000 LAN-3 pack 

X Tree Virus Safe Lan . 

X Tree Net/ for Unix 


Aldus Pagemaker 

Carbon Сор! Lares Up 
Clarlon Pro OR 
Clipper 5.0 .. 

Corel Draw 

Dbase IV 1.5 
Foxbase/FoxPro 
Framemaker .... 

Freelance Plus 

Harvard Graphics 

Lotus 2.4/3.1 Plus . 

Lotus Symphony 

Lotus for Windows 

Smart Suite Bundle 
Microsoft Windows 3.1/Word 
Microsoft Word for Window: 
Microsoft Excel for Window: 
Norton Desktop for Windows 
Norton Utilities 8.0. 

Norton AntiVirus .... 
Peachtree 111 Complete DQ 
Paradox 

Q&A 4.0 

Quattro Pro. 

Ventura Desktop Publishing 
Word Perfect 5.1 

Word Perfect for Window: 
Wordstar 7.0/2000+ 


Circle 95 on Inquiry Card. 


After 9 years, We're Still Doggedly 
Determined to Give the Best Doggone 
Service and Prices to PC Users! 


025/2195/2589 
3000 Win SX-60/80 1750/2339 
3000 Win SX/120 

TM4000 Wi 
SX/16 w/ 8OMB HD. 


5Х/25 w/ 120MB HD 


DX/25 w/ 120MB HD... 
7 SX/20 * 4 MB w/60HD .. 


SX/20 - 4 MB w/80HD ... 
43V © w/ 40MB *2MB . 
63V + w/ 60MB • 2MB 
‘Ultralite SX20 w/ €0 ... 


Ultralite SX20 w/ 80 .. 
_ Ultralite $X25 color w/ 8 


"NBSL-20/25... 
w/ 80/80/120 MB HD . 


^ 1525/1775 
389/542/756 


'SFGXAFG . 660/768 


1381/1 1395 .329/438 


1991- 20"1 280х1024 


Fiat White ML4571 
CVB 4995 Syncmaster 2E 


CVM 48967 Syncmaster 3E ... 


5466/5468NI .289/329 
3438 Multiscan .28 .399 
1780 17° VGA.26 
6439/6432 ....... 
ANAO 
9070U/90601 
5501/5601... 4 149/1899 
7/6/6SF 1089/369/829 


VGA Integra 512K .. 
Graphics Vantage imb 
Graphics Ultra w/ 1MB 
8514 Ultra Plus w/ 1MB 
VGA Wonder XL w/ 1mb . 


Basic VGA/Super VGA 


VGA 700/732 w/1MB 
900 w/ 1mb/7000 


Prodesigner ll W/ 1 т................. 
Fahrenheit 1280 degree with 1 МВ...289 
DEO SE 

10241 Plus w/ 512 

V RAM Il 1 mb. 

Win. VGA w/ 1 


DataFax 96/24/Win 
DataFax 96V! w/ V.42 Bls MNPS .. 99 
PocketFax mod. 9624/w/Win 105/115 


2400 ANT/EXT .. 
2400 INT/EXT w/MNP . 
9600 INT/EXT 
96/24 Fax modem INT 


Ultra 1.44 V.32.. 
Ultra 9800 ext .. 
opima 9800 V. 32. 


ain Paper Fax 200/310 ....999/1330 
Satisfaction Modem 200/400. 309/409 


RACTICAL } 


9800 V.42 Int/EXt 
1.44FX fax/modem Int/Ext .... 350/389 


Dual 16.8 HST ext w/ fax 


CANON 


LPB4+/LBP8+ 
BJ20 ...... 


919/1499 


BJ 300/330 


FX850/FX1050 . 
LQ570/LQ870 


Laser вано ило 
Laser IIP/IIIP ....... 
Desk Jet 500/500c 


164/380 .... 
320+/390+ 
321+/391+ 
393+/393C+ .... 
400/810 LASER 
630/840 LASER 


599/ 1064 
269/1589 


1123/1124i 
1624/1654 
2180/2123 
1895/2824 
4410/44501 
4430/4455 .... 


PS 410/815 .. 
Color Script 10 model 
RIES 
Upgrade for HP Il 1 mb 
Upgrade- HP 111 2mb/4mb .. 109/179 
Pacific Data 25-N-1 ... T 
Pacitic Page PE/PEXL 
Pacific Connect 256K 
Complete Font Library . 
Font Bank Cartridge 1.5 Mb 


Six Pack« w/384K XT.. 
Six Pack 266 w/OK A 
Rampage PCw/1mb.. 


Ramquest 16/32 WOK PS/2. 
Ramquest 8/16 w/0K XT/A 


s Standa 


Dual Floppy Drives . Super VOA Card 


with 1 Mb RAM *14* Color VGA 
Monitor (1024 х 768) • DOS 5.0» 
Windows 3.1 e Mouse * 1 year 
warranty! 


366-SX/25 w/ 2 MB w/ 80 MB HD ..11 
386-40 (64K CACHE) 4MB , 120HD 


488-33 (256K CACHE}4MB, 210MB HD 
486-50 (256K CACHE)4MB, 210MB НО 


Call for other configurations 


са 


120 IDE 3.5/2001DE 3.5 ....... 329/499 


90 MB Insider/Ti е 2 
Dual 90 ext... iiv 


461RS EXT CDw/ Software. 
7120A 130 та... 
7219 A 210 meg 


Backpack Ext. Floppy 1.2/1.44 .. 169 


CDR 84 int/74 ext 
CDR 37 portable 


40/80/ 1 20. 
360K/1 2MB/1 AAMB. .......... 59/59/59 


y 
IRV 


Accutrak Tage, enn 189/239 


10210 120 Meg Int Jumbo 
DJ20250 Meg Int Jumbo 
Trakker 120/250...... 
QFA 700 Meg Int. 


80/250 Backpack......... ed 


Microsoft Mouse w/Windows 3.1 ... 
Microsoft Ball Point Mouse 
Logitech Fotoman. ...... 
Logitech Scan Man 256 
Sound Blaster Pro 

KZ‏ ااب 


Back-ups 400/600 .... 
Back-ups 800/1250 ... 


610 Industrial Park Drive 
Evans, Georgia 30809 


PO Box 211043, Martinez, GA 30907 
OPEN weekdays: 8:30 a.m. to 6:00 p.m, 
(706) 860-7364 * FAX (706) 860-7358 


COMPUTER PRODUCTS 


No charge fot creda caris. $'ърри and handing exim (mnenum B6) APO В FPO addresses adótont! 5% (Ihe rest siy the same) 
Produc wesreroes. ciers, and dams am handed by fw телйасытг ООА pared or rectacad t Out ореол диер fw ini 30 
Gays олу No гууга on weed ams. АЛ rium shements are sutyer! io B 15% minimum ticking les Deli c tomes 


paced wi ame am cry Сай 404 860-1364 kor а Райт Author ION number peor O RUTIG элү 


Shopping charges 


С 
ase nonreundatie Bubog canno gurme compas Ай paces are U S and am suec! to change and avaiabiey Gaona 
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Circle 64 on Inquiry Card. 


Subscription Problems? 


We want to help! 


you have a problem with your BYTE sub- 

scription, write us with the details. We'll do 

our best to set it right. But we must have the 
name, address, and zip of the subscription (new and 


Low Cost Notebook Cable 
Management System 


Now you can connect your desktop peripherals In one easy step while 


reducing wear and tear on your interface ports. The CabieMate Pius old address, if it's a change of address). If the prob- 
option provides bus expansion for low cost ISA compatible Lapstation lem involves a payment, be sure to include copies of 
expansion systems and both versions are available for Compaq LTE, a 

Toshiba 12200-16400 and other popular Notebook models. CableMate the credit card statement, or front and back of can- 
and Lapstation are available from Axonix direct, and from Authorized celled checks. Include a “business hours” phone 


Axonix dealers worldwide. 7 Е 
number if possible. 


— w^ 1214 Wilmington Avenue А 
= — Salt Lake City, Utah 84106 BYTE 
AXON Tel: 801-466-9797 / Fax: 801-485-6204 Magazine 


Attn. Subscriber Service, P.O. Box 555 


Call Toll Free for Nearest Dealer 1-800-866-9797 E 
Hightstown, NJ 08520 


(COMPUTERS & PERIPHERALS) = 


3074 LANDESS AVENUE : SAN JOSE, CA 95132 SAME DAY SHIPPING 
TEL: (408) 942-9695. FAX: (408) 942-5509 


2MB Kit 30F5360... „$9500 2МВ Model 5100 u... $99.00 |  416725MHz... enone 532500 E ом ] -— 3ә 
COMPAQ MEMORY Models 70-E61/121, 55SX, 65SX 2MB Model T5200, T8500... $110.00 4167-33MH2 ........................ 5595,00 
DeskPro 286-E, 386-20/20E [25 1M86450603 .... . $59.00 8MB Model T5200, T8500... $299.00 CYRIX DRAM IMGX1 VGA 0.41 14' ..... 
1MB 113131-001 $75.00 Models 70-E61/121, 502, 555Х, 655Х ZENITH MEMORY 82S87XL m .... $59.00 1М@Х1-120М5................... SVGA 0.28 14° 
4MB 113132.001 $169.00 2М86450604 .. $99.00 1MB SuperSport 286 & 286ES135,00 83087-16......... ... $59.00 1MGX1-100NX Peg SVGA N-I 0.28 14° 
DeskPro 286N, 386N and 386SX Models 555Х, 65SX, 34F3077 A 34F3011 2M8 SuperSport 286 & 286Е5140.00 83087-20 . “+ $75.00 1 MGX1-80NX rE VIEW SONIC .. 
2MB 118689-001 5135,00 4MB 34Е2933 5149.00 2M8 SuperSport SX/Alpha .. $140.00 83087-25 . ..., .$7500 1 MGXI-70NX NI NEC 
4MB 118690-001 $239 00 Models 70-A21 2MB SuperSport SX/Beta .. $140.00 83087-33 „$75.00 1 MGXI-60NX 


DeskPro 386S 2MB 6450608 599.00 COMPAQ MEMORY 83087-40 ....... sie . $89.00 DRAM 64X1 [| MOTHERBOARDS w/CPU OK 
1MB 113646-001 $99.00 Models 60-141 1MB Portable LTE 286 $125.00 83587-16 ..985.00 4164-150 к 


4MB 112534001 519500 IMB 6450375 57500. 2MB Portable LTE 286... $190.00 | 8358720 |SX 50600 Аттар cman ca go) 486 DX-50 w/256k cache ..,, $749.00 
DeskPro 386-33, 486-33 & SystemPro Models 0-111/311 ТМВ SLT-266..... wv $140.00 B3587-25 $65.00 4164-100 .. à E IM 486 DX-33 wi64k cache ..., $489.00 
2MB 115144001 .... 518500 2MB 6450379 $9900 ^ АМВ SLT-286 .............. $990.00 т E E ; 986/486 DX-40 AMD 


All Models 70 and 80 NEC MEMORY 2С87.8......, -..........949.00 DRAM 64X4 (upgradable) 
 АЅТМЕМОВТ = 2.14MB w/2M SAF30T7. 929000. IMB Prospeed 286 ......517000 | 2087-10 0188900 | был Me. ceri) 486 5Х-2520 
416ME w/4M 34F3011 $350.00 2MB Prospeed 386 ............. $240.00 2C87-12 „55900 4454-12 " .. $1. 386 DX-40 Ч 
Bravo-286, Workstation Models 50, 502, 55SX & 60 2C87-20 .... e S5900 | 4464.10... » 386 SX-25 
512K Kit 500510-010 .. $59.00 2.8MB — 1497259 ........$290.00 (ZENITH MEMORY — SCI-20 ....... ... 569.00 DRAM 256XI 
2MB Kit500510002 515000 3087-25 1.96800. 256Х1150М$ Lu ADD ON CARDS 
Premium 386-16/20C LASER PRINTER MEMORY Zenith Z-366/20/25/33 & 33€ 3067-33 ...... r rc 256XI-120NS.. i 
ТМВ Kit$00510-003 ...57500 IMB — ZA36GBXME ... $90.00 | 387-40 —... .... S8900 |  2EBXL100NS ет пето uer 
4MB Kir 500510-004 518500. Hewlett-Packard Laser Jet IP, l| & ID 2MB 2АЗБООМС ...S14000 | 3597.16 “$8500 | азво, 57900 
Premium 386-20 Rte chats AM CU гек O |, SELA .S6800 | 25$Х70М5... я 4 E 
1MB Ки500610:003 57500, 2М833758. $92.00 | Zenith Z386 SX 3587.25 200188900. 2568005 EE CT Dianerd Sheath ا‎ I i Seis 0 
AMB 500510004 518500 АМВЗЭ4Т7В................$185.00 2MB 2:505-1.........512500 e o «cmm 
Bravo-386$X Hewlett-Packard Laser Jet IIP & IID юС287-10..................... $35.00 258X4-100NS MEMORY BOARDS OK 
амв Каѕ00510008 . 5220000 1М8334438.......... 550 MATH COPROCESSORS 80287.12. 9880 | 2MXA8NS. . Rampal AT ....... 
Premium 386-5{25/33 8 486-25 Dee чен rege А INTEL 256X4-7OGONS..... E Rampat Plus XT, AT 
IMB 500718-002 - 560.00 ai маза... E m 8087-5 МН: .....................$50 26Х1-5ТАТС COL Simmply Ram PS2-16 ... 1 
4MB 500-780 $195.00 e sosoo | Ё8728МН:...........50 pem 51258Р.10 sess S098 IBM PS/2 50, 502, 55, 60, 65 or 


T 35M MN 8087-1 10MHz sy sss S105. AAA 2800-08 _. : i ‚ any MCA System 
HEWLETT-PACKARD i Боты * t BALD || onc EM ыл ADD $2.00 FOR SIPPS AAA 00.07... E Simmply Ram PS2-32 ........ $169.00 
MEMORY OMBS63-1860 .... ...§129,00 | 80287-8 8MHZ ........ AM BBO .................. ' ААА 2800-50. k PS/2 70, 80 &90 32 ВА MCA 


80287XL BOMH? ............ 4M>9-70 onm $07. 1X4-80 2ЇРР.................... System 


Vectra 05/165 1Mx9-60..... ол. + 1X4-B0STT ZIPP . S16. 
1MB [9 LAPTOP AND PORTABLE 80287XL & SLT ...... ...... 589. Ae T 1 1X4-70STT ZIPP HARD DISC 
4MB 5185.00 MEMORY Sen Ale e un 9 б 
йы 80C287-12 10MHz ......... 589. 109-90... . 


Vectra QS/20PC, RS/25PC and 20C 4 44] 

К КЕД. Eo TOSHIBA MEMORY ETAL 5 BARON | &MB тоте DE. 

4MB 01642А $170.00 IMB Mode 1000SE/XE.....$110.00 803875020. cs 2580-10 ~ sei 130MB 15ms IDE. 
Vectra 486°C 2MB Model 1000SEIXE.....$99.00  80387DX-20 .. | 2569-80 NECI 486 DX-33 w/ 64k cache 210MB 15ms IDE. 

1MB D2150A s7500 2М8 Model T1200XE 5000 Cec SS ў 2560-60 ee BEI 520MB t4ms IDE 

AMB D2151A $165.00 2M8 Model T1600 ... $99.00 803870X-33 .................. i ageren ia НА * ДМВААМ © 128 1.44 е 130MB HD 

9 | 2MB Model 31008... $99.00 | 804875Х-20.................$%. a * SVGA Monitor © 101 Key Board FAX/MODEM 
ІВМ PS/2 MEMORY 2MB Model T31005X ...$89.00 WEITEK 1468-10. 2 -4 * Mini-Tower Case e DOS 5.0 
4MB Model T3100SX .$195.00 3167-20 20МНг ... ДЕ 198-80. e IDE With I/O 

Models 30-286, Exp. Board 1497259 2MB Model T32005X .S99.00 3167-25 25MHz 4Mx8-80. $1449.00 

512K Kit 30F5348 ............ 5400 | 4MB Model T3200SX ......... $195.00 3167-33 33MHz ... 5 Ё 
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| Ultralite 51720, SL/20P 


1 


IBM 
P5/1 286, 3465X 

2NE a $99 
PS/2 50/286, Expansion board 1497259 

2MB Kit 305360 .......... 


PS/2 $5$Х; LS, 405%, 502, 55SX; LS, 65SX; LS, 70 & XStation 


AMB  6450603.....$49 2MB 5450604... $79 
PS/2 70-A24; A61; B21; 861 

2MB 6450608 ..........................$79 
PS/2 55SX; LS, MOSK, 55SX; LS, 65SX; LS, S4FSOXX & KStation 

ANB 34F2953 or 6713977 ............ $189 
PS/2 355X; LS, 40SX 

BMB Саи oon $509 


PS/2 90, 95, and Р75 (Install In pairs) 

AMB 6450128 ....... $149 BMB 6450150 ..... $309 
Expansion boards for 50, 502, 555X, 60, 655X 

2-6М8 with 2M8 4197259 ..... 


2-46NB with 2MB 6450609 
Expansion boards for all models 70 and 80 

2-40MB with 2MB — 343077 ..... 
compaq 
Prounea 3/25; 5/2515 

7MB 141758-001 .... $90 OMB” 141742-001 ... $285 
DeskPro 586-20, 20E and 25 

AMB Мойше 13152-001 .. 

AMB Board 415645-004 .. 
DeshPro 3865/46 

4MB Module 12534-00 .... 

AMB Board 113634-001 .... 


DeskPro 2B6N, 386N; | Series; 3459/20, 20N; Portable 
496; M Series expansion boards; SystemPro LT Series 
IMD 18688-001 .... $49 2MB 118689-001 .... $79 
AMB H8690-001 .. $149 BMB 112077-001... $309 
DeskPro 386-55, 486-55, and SystemPro 
2MB 115144-001..$109 ВМВ —116561-001...$299 
DeskPro 3868, 486M, SystemPro LT (52-BIt Exp, board) 
2-64М® m/2N 129160-001 . $359 


Premium Exec Notebook 


Contura 5/20 and эл 
LTE 286 Notebook 

LTE 5865/20 Ratebook 
ATE Ute 20; 25 Notebook 
SLT 386 Notebook 


NL20 and NU55 Notebook 
2129 and 520N Laptop 
2429 and 320N; N+ 


Tempo Li Notebook 
Tempo Carrier Notebook 


P$/2 CL57SX Color Notebook 
N51 Notebook (All) 


140$Х and N335X Laptop 
LA0SK 


Uttralite Ill, SL/25C 


ProSpeed 286, 5865X-16 


Laser "Printer Memory 


Hewiett-Packard LaserJet ПР, (1, HIP, IND 


2M8 334758 m $99 AMB 33478 .......... $159 
Hewlett-Packard LaserJet 11 and 10 

2MB 534448 ......... $402 4MB 534456 ......... $160 
Hewlett Packard LaserJet 111 

1MB C2063A..........$49 GMB C2065A ..... $149 
Hewlett Packard безе 500, 500C 

256K 22NIB ааа ..$59 
IBM Laser 4029 All Models 

2MB 1183334 ........ $5109 AMB 1183535 ........ $149 
Canon LBP-4 

1MB 565-2250 ...... $419 2MB PH N/A ......... $469 
Canon 18Р-1\! and 811 Plus 

2MB 553-7350... $249 3MB — 563-2360 ...... $299 


hn Computer Memory 


zenith 


Zenith 2-386/20; 25; 53 and 33E 

1MB 2А5800МЕ .....$49 ами  ZA5800MI.... $149 
Zenith 7-3865X, 286PL+, 2-15 

2M8 КЕ TASA Lusia $93 
Zenith 486/S3ET; 25E 

AME 2A4200M2 ..... $199 16MB ZASZ00MB ..,. $599 


Hewlett-Packard 


Vectra 05/165; 20PC, RS/20PC; 25PC, 20C 
AME Kit 015424 or 015424 
Vecta 386/16N, 595/20Н 
2MB D2406A .......... $99 ЕМВ 024054... $319 | 
Vectra 486 PC (install in pairs) 


QMB 02151А ......... $169 BMB D2152A ... $349 Ш 


Ж 386/25, 486/257, 55Т (Install In n 


EM 


N te € 
Powermate 286/12; 5/16 and 5/20 
2MB Kit OP-240-8105 .............. $95 Й 
Powermate 336/20; 25 4 [| 
2MB  APC-H655....5329 BMB АРС-НБ56 ..... 58 
Powermate 386/35E and 486/25E | 
0P-010-5104 ..................... $199 
AST 


Bravo 386-SX, 5/7286, 586 

2MB 500510-002 ..$89 AMB 500510-008 .. $179 
Premium 366/25; 55; 337, Premium 11 5365/16; 20 

1MB m/WPB 500780-003; 002 ...... 
Bravo 4/55; 486/25; Premium Il; TE; Server SE 4/33 

298 w/WPb 5008-004; 780-005 ......... $129 
Premium 1 (A), Premium 386/35T and 3865/16 

AMB w/WPB 500780-004 ...................... $109 
All Premium 586/357, 486/35T, Server SE 4/33, Bravo 486 

BNB w/WPh 500780-001 


Please call for any upgrade not | listed. | 


-j ] 
TravelMate 2000 
TravelMate 3000, WINSX 
TravelMate 4000 
1:1] 


TA0005E; LE; ХЕ, 20005X; SXe, 22005X 


T1200XE, 1600, and 5100E 
TS100SK, 52005X, and SXC Portables 


75200 
TS3005L Notebook 


14400 and T6400, SX, SXC Notebook 


T5100 
T5200; 5200€ and T8500 


T-Note Notebook 


MastersPort 3865L, SLC Ste 


MastersPort 3865X 

SupersPort SX; 286e; SlimsPort 
SupersPort 286; 2668 
Supersport 286; SilmsPort 
TurbosPort 385; 3868 


Grid 165051 
Grid 1500 Sarles 
Panasonic СР1Ї70, CF270, CF370 
sanyo and 2605 Notebook Memory 
lagi t amd P І | Notebook 


arp 6220 PONDUS 


Brother HL-B, BE, BD, 8V 

1MB МВ-810......... $129 2MB МВ-870...... $169 
Panasonic 4410 and 4430 

2MB KK-PAA1 ........ $129 AMB PNN/A......... 
Panasonic 4450! and 4420 

2MB Q-P341.....9119. 4MB — PN N/A ........ $199 
OkiLaser 400 

1M8 70014701 ........579 2MB ON PN N/A... $99 
Texas Instruments MicroLaser and XL 


$199 


MB 2555739-0001 ....................... $49 
Epson EPL 6000 

2MB 18340И........... $99 AMB PN N/A ......... 5169 
Epson Actiontaser 1), EPL-8000 

298  PNW/A.....$169 МВ PNN/A.... $253 


ston 


Ү CORPORATION 


With t 


For Windows enhanced mode, true multitasking, 


background operation for Windows 3.1, 0S/2, and 
386 software. SX/Now! Includes a Math coprocessor 
socket, 8Kb cache and improves system performance 
by up to 350%. 


For: 


7 MP E5286/12 & ES/8 
Epson Equity Ile and 
Epson Equity liPlus 
1BM Original AT 
and XT/286 
^ AGI 1800A, B, C 
AST Premium 286 
and Bravo 286 
P" wv Compaq Portable 
А JI! and DeskPro 286 
^ NEC PomerMate 286+; Portable+ 
IBM PS/2 25/286, 30286, 50, 507, & 60 


ston Te 'orp.'s 


-PC Magazine, Oct 29, 1991 


Ћ. A» 


Megahertz 
CORPORATION 


Internal FAX/Modems for 
AST, Compaq, IBM, Sharp, TI 
Toshiba, and Zenith laptops. 


9600 FAX/9600 Modem 


V.32 Modem with Ү.42/\ 4205 
Throughput up tn 58,200 рз... $549 


Megahertz modems include: 

* Easy Installation with illustrated user's guide 

* Software Included • Free technical support 
* Fall 5-year warranty * Hayes compatible 


Internal Modems 

2000bps w/V.42bls MNP-5 .. -— 
Internal FAX/Modems with ‘send & Receive 
24/9600hps w/V.d2his MNP-5 "i 
96/9600bps w/V.12bls MNP-5 


For all Laptop and Notebook computers 
Pocket FAX/Modent with Send & Receive 
24/9600hps W/V.42his MNP-5 Sond/Rec Fax .... 


$279 


A small, rugged, battery/AC 
| powered unit conataining 2 
Т 2.5" (20MB to 120М8) IDE 
ү: hard drive. 


• Ideal for data transfer, data backup, and security. 


Easily added to any PC/MS 00$ 3.0 or greater 
computers, 
» Extra capacity without opening case and no 
conflicts with existing drives, 
* Excellent for use with Networks, CAD Multimedia 
applications. 
© Super Small 4.5 X5 x S 
* Average seek time 15-25ms 
» Transfer speed >4MB per min. 
Batterey time, continuous 2 hours 50 minutes 
F25 with 20MB drive .. 
F25 with 40MB drive ... 
F25 with 60MB drive ~. 
F25 with BOMB drive ... 
F25 with 120M8 drive .. 


Е m 
IDE 
"More 7 ud Guarantee 


First Source International 
"The Only Source for Computer Upgrades" 


* 30 Day Money Back Guarantee 
> 100% compatible in form, fit, and function 
» User installable products 
Installation instructions Included 
» Toll-free technical support 
Thousands of items in stock 
Manufacturer's warranties 
Corporate PO's, APO/FPO's 
» Government & Educational pricing 
International orders welcome 
Special volume pricing 
24-hour fax line 


» Same day shipping 


› Overnight delivery available 


me | 
| VISA: ' К 


Visa, MC, AMEX, and Discover accepted 


No surcharge on credit cards 
Call for any items not listed 
» We'll meet or beat any advertised price 


Toll free from anywhere 
in the United States or Canada 


International 
Facsimile 


Business Hours 


» T OW ant 
ҮТ йр? 
Wail orders to: First Source International, tac. 


56 Argonaut, Suite 140 
Aliso Viejo, California 92656 USA 


Terms and Conditions 


(emery products are third party, manufacturers’ part members are for 
юн compenieace. Freight ciarges are nos-refexdabie. А 270% restri- 
Mq fet wll be charged са 20 вош несме returns, наоревоб, 280 
vefastd or canceled orders. Има aas be гити wichie 5 days with 
original documentation and packaging. A Returaed Merchzedke Ак. 
thorization number Is required. Priors and availablity are subject to 
chaega without notice, Purchase prices at the time of order are final. 
First Source urtermatiomal cangot ba respoestbis for errors ta typogra- 
pev or photography. We mill beat any advertised price valid only on 
киеси broads, offer not geod for SIMS or DRAM Tradestarts and 
tegistered Crademaris ara of their respective compages. 


CALL THE UPGRADE EXPERTS TOLL FREE 800-535-5892 


Circle 97 on Inquiry Card (RESELLERS: 98). 


BUSINESS WEEK 


AEROSPACE DAILY 


AIRPORTS 


AVIATION DAILY 


AVIATION WEEK & 
SPACE TECHNOLOGY 


BIOTECHNOLOGY NEWSWATCH 


CHEMICAL ENGINEERING 


CLEAN-COAL/SYNFUELS LETTER 


COAL WEEK 


DATA COMMUNICATIONS 


ELECTRIC UTILITY WEEK 


ENGINEERING NEWS-RECORD 


HAZARDOUS WASTE BUSINESS 


INDEPENDENT POWER REPORT 


INDUSTRIAL ENERGY BULLETIN 


INSIDE ENERGY/ 
WITH FEDERAL LANDS 


INSIDE F.E.R.C. 


— — — — — —— — — —————— — — ——À — —— AND МОВЕ... 


| INSIDE N.R.C. 


` 
INTEGRATED WASTE MANAGEMENT 
| 
LAN TIMES 
| NUCLEONICS WEEK 

POSTGRADUATE MEDICINE 
t 
PLATT’S INTERNATIONAL 
PETROCHEMICAL REPORT 


When you need business information, why not get 
the total story, instantly! Word for word. The McGraw-Hill PLANTS SLE RAMEN» 
Publications Online database gives you just that. Unedited, 


| i PLATT’S OILGRAM PRICE REPORT 
full-text retrieval (except graphics) of articles exactly as they 


are published in McGraw-Hill magazines and newsletters. S&P'S EMERGING & SPECIAL 
Now you can get information on companies, people SAUNON 
and products on any topic — pertaining to one particular 
| S&P'S REVIEW OF BANKING 
industry, or search the entire McGraw-Hill library (over 35 & FINANCIAL SERVICES 


leading publications online) for diverse editorial perspectives. 


S&P'S REVIEW OF SECURITIES 


| ' | | 
Only McGraw-Hill, the world's foremost business informa- a COMMODITIES HESAN 


tion publisher, can deliver it all so completely — immediately! 

McGraw-Hill unabridged. SECURITIES WEEK 
Access an entire universe of business information. Go 

online with our line. McGraw-Hill Publications OnLine. For ай 

more information, including our latest list of publications, 

contact Andrea Broadbent at (609) 426-5523. Or fax this 

coupon to (609) 426-7352. THE WEEKLY OF BUSINESS AVIATION 
Or send it to the address below. 


UTILITY ENVIRONMENT REPORT 


UNIXWORLD 
Available through Dialog“, Dow Jones News/Retrieval”, 


NewsNet and Nexis®. Y 


McGRAW-HILL Л 
PUBLICATIONS ONLINE Н" 


Princeton-Hightstown Road 
Hightstown, NJo8520U.S.A. 


Pleasesendmethe complete i992 list of yourpublicationsonline. BY 


Name 


Title 


Company 
Address 


Citv Stale 


Zip/Postal Code Counity 


Tel. 


ED ON LINE WITH OUR LINE 


June 25, 1991 " 
| National Volante AT1000 


lante high speed graphics board: 


д 


mul 


lt on ISA, MicroChannel or VMI 
ideo memory upgrades to 4 ME 
Program memory upgrades 


Razor sharp resolutions from 1024x 
1600x1280 


god. selec 


to 4 M [p 


E b. ed 3D acce 


۰ Se — the TI Wu ics € 
paired UR e a 


e LIFETIME Weed ма 


Whether your game is CAD, Microsoft Windows, graphic arts, mul ime ie / 
nagi ging," "d has à card for you at a fraction of the cost Es by the ‘compet tior 


Ws. Cul 800 2538651 now for information 
| К on the breathtaking Volante series. 
Phone: 512-329-5055 Fax: 512-320-6326. 


‘Circle: 100« on ‘Inquiry Card (RESELLERS: 101). 


Your network buy for today's 
business technology market. 


McGraw-Hill TechNet 


D NIXWORU 


ores rifts co 


= 


PROOUOT REVIEW 


THE NEXT N@XT 


As Easy to Use as a PC? 


THE BUYING POWER OF 
OPEN SYSTEMS USERS 


MICROSOFT, SCO, & COMPAQ'S 
RISC STRATEGY 


SUN. 
3808 PRODUCTS Geko 
lews 
for Leading a е 


MORE ййуткшз 


W Crocodile s efficient 
DISK OPTIMIZATION 

ж Exclaim brings X to 
SPREADSHEETS 


i vers tae 
—— 


Network Management With Bindview+ 


LAN Support Group gives Netware on 040-00 серет. uly 


"ustonize your 


WINDOW 
MANAGER 


M 


THE COMING DECADE 
‘ wye 
в 


tr bb poms 


Pasture Documenta: 
Coresining wat, gr» ca. Mns e 


4 Speed Networks 
Таке a Step Closer 
to the 21st Century 


Accoss Mares Action 
at the End of the Uno 


i. Wellitont Strikes Back 
1 Wits Fastest Router 
Ж Directories? 
Moybo Nex 


и Wi 


ic 
р а a Devlet: 


McGraw-Hill Magazines. Your Best Business Partner's. 


їй 4- Architectural Record ва 7— A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, | / 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide Ш 20— Business c Ф 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR n: " 
E 28- Chemical Engineering M 32C- BYTE, Data Communications, Data Communications International, LAN J n 
Times, UnixWorld mi 39—Electrical World Wi 41- ENR, Construction News Publishing Network (11 magazines, 

4 newspapers) BI 46- Global Finance mi H6- The Physician & Sportsmedicine, Postgraduate Medicine 

па 114- Modern Plastics, Modern Plastics International IIl 117— Power, Power International 


DAV C 


Enables your Fax machi 

*Software & Hardware | 
**Features** 

* Word-processor compatible 

* Mouse compatible 

* User friendly 

* Phone book for easy fax dialing 

* Edit graphcs, images, photos 

and text | 

* Include all tools for a laser quality fax 

* Folders for filing faxes and name cards 

* Full page scanning 


49-129 
Questions call: 1-714-468-555 
Apple Version Coming Soon! 


Circle 111 on Inquiry Card. 


No controller card required. Connects to parallel 


80/250 MB 1/4" cartridge 4.5 MB/min 
60/200 MB 1/4" cartridge 9.5 MB/min 
250/500 MB 1/4" cartridge 9.5 MB/min 

1.3 GB 1/4" cartridge SCSI 18 MB/min — 3 
1.2/2 GB 4mm DAT SCSI 10MB/min 


port. installs in less than 3 minutes. Great fo; 
Laptops. To 9.5 MB/min transfer rate. 
Capacity 

20 MB Parallel Port Floppy 


UNIX, XENIX NOVELL 


POINT BACKUP software and for file server 
based NLM and VAP TAPEWARE. 


Ке 
t 


M 
Industry standard 5ҮТО5 PLUS, or CENTRAL 


|| seca | 
p | 


111 


TO COMPUTER 


TO PRINTER 


(800) 822-4333 
17741 Mitchell, North 
Irvine, CA 92714 USA 
TEL (714) 833-3355 
PHONE (408) 737-3904 * FAX (408) 737-3910 | FAX (714) 833-0322 


Circle 110 on Inquiry Card. 


Boost data entry speed, accuracy and convenience 
with Genovation’s Micropad,™ the innovative 
numeric keypad for portable computers. 


Universal | 
Keypad for 


Portable 
Computers 


Available in Ivory or Black 


E 


Is the unhandy numeric section of your 
portable computer's keyboard dragging you 


using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and 
compact, the Micropad is fully programmable 
and is also available with connectors to fit 
keyboard and serial ports. 


GENOVATIONZ 


Circle 109 on Inquiry Card. 


YOUR SALES MESSAGE BELONGS IN THE BUYER'S MART 


ACCESSORIES 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosts signals up to 600 feet. Control up to 96 PCs 


with one keyboard, monitor and mouse. 
CYBEX CORPORATION 


2800H Bob Wallace Ave., Huntsville, AL 35805 
Phone: 205-534-0011 Fax: 205-534-0010 


Inquiry 701. 
BAR CODE 


BAR CODE READERS 
Keyboard emulation for PC/XT/AT & PS/2s, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, Slot & Magstripe Readers. Same 


day shipping. 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 
AMERICAN MICROSYSTEMS 
2190 A Неда! Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


For Моге Information Call Margot Gnade at 


603-924-2656 or Fax: 603-924-2683 


A DIRECTORY OF PRODUCTS AND SERVICES 


BAR CODE 


BAR CODE PRINTING SOFTWARE 
* MS/PC DOS SYSTEMS 
* 9 & 24 PIN DOT MATRIX 
* H-P LASER JET/PLUS/SERIES Il 
* MENU-DRIVEN or MEMORY RESIDENT 
* CODE 39, 12/5, UPC A/E, EAN 8/13 
* BIG TEXT & BAR CODE SOFTFONTS 


AMERICAN MICROSYSTEMS 


2180 A Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


PORTABLE BAR CODE READER 
Battery operated, handheld reader with 64K RAM, 54 key 
keyboard, real-time clock, 2X16 LCD display, and built-in 
calculator. Supports WAND, CCD, and LASER. Built-in 
program generator supports multiple programs and 
data files. Interfaces to PC & PS/2 keyboards. RS-232 


terminals, and HAYES compatible modems. 30-DAY 
MONEY-BACK GUARANTEE. 


AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


READ BAR CODES! 


The Standard Edition of KNOW-WEDGE tor CODE 39 
Complete with Hewlett-Packard Wand. 


ONLY $149.00. 


For alternative hardware or software solutions 
CALL 
COMPUTER RESOURCES GROUP 


629 Silverdale Drive, Claremont, CA 91711 
VOICE: (714) 624-8734 BBS: (714) 626-1054 


Inquiry 702. 


1. T. S. Bar Code Solutions 


Bar codes are easy using our FULL line of readers & printers. 
They plug and play with your existing CPU/printer/terminals/ 
software systems in your office, store, truck, factory or 
warehouse. [TS' bar code DOS programs print on matrix or 
laser printers. 30 day refund. 1 year warranty. OEM/VAR/ 
Dealer discounts, 
International Technologies & Systems Corp. 
655-K North Berry St., Brea, CA 92621 - Westem USA 
13 Welwyn Court, Richmond, VA 23229 - Eastern USA 
(800) 228-9487 (714) 990-1880 (804) 741-6725 (РАХ) 990-2503 
See us at COMDEX Booth #6444 


inquiry 703. 
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THE BUYER’S MART 


BAR CODE 
VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 
* Keyboard wedges (Intemal/Extarnal) for IBM PC/XT/AT, 

PS/2, and portables 
* HS232 wedges for WYSE, Link, Kimtron terminals 
* Barcode and label printing software 
* Full two-year warranty 
* 30-Day Money-Back Guarantee 
* Extensive VAR/Dealer Discounts 
46560 Freemont Blvd, Suite 206/ Freemont, CA 94538/(510) 440-2870 

800-666-4BAR FAX: (510) 623-1372 


Inquiry 704. 
| CAD 


SCHEMATIX 


* Integrated schematic environment 

* Unlimited levels of design heirarchy 

* 10,000+ components/user expandable 
* Dot matrix, postscript, inkjet printers 

* Board layout/router software available 
* Dos, Sparc, Unix 


VAIL Price: $195 
Silicon Tools 305/570-5580 


Inquiry 705. 
CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISAMC 
* Controls up to six step motors simultaneously. 
* Linear and Circular Interpolation. 
* New features to accommodate machine control, 
* Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM interface available. 
АН Corporation, 1422 Amold Ave. 
Ability Systems Roslyn, PA 19001 (215) 657-4338 
FAX: (215) 657-7815 


Inquiry 706. 
COMMUNICATION/VOICE 


THERE’S A NEWVOICE IN TOWN! 
Affordable, Full Featured, Menu Driven 
Voicemail Software & Hardware 


Special COMDEX Pricing 
Voicemail Software & Hardware $895.00 
Handles 4 calls simultaneously 
Limited Time Offer till Dec. 31/92 


(KCI) K.I.S.S. Communications, Int'l 
34 Robbie Ave., North York, Ontario M3H 1Y4 
Voice (416) 633-0351 Fax (416) 638-8512 


Inquiry 707. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


TOLL FREE 1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 М. High St., Columbus, OH 43202 


Inquiry 708. 
|. DATA RECOVERY 


Ontrack 
DATA RECOVERY 


* Unsurpassed success rate * Fast turn around 
* Priority service available * Clean room 


* Expertise in DOS, OS/2, Novell, Macintosh, 
Unix, Xenix, Sun, DEC, Wang, 
Banyan Vines and morel 
MN:1-800-872-2599 e CA: 1-800-752-7557 
6321 Bury Drive, Eden Prairie MN 55346 
2400 Main Street, Suite 200, irvine CA 92714 


Inquiry 709. 


DATA RECOVERY 


Now we're 
ONTRACK in 


London Too. 
ONTRACK DATA RECOVERY 
EUROPE, LTD. 


Surrey House, 34 Eden St., Kingston upon Thames, Surrey KT1 1ER U.K. 
0800-24-39-96 • 44-81-974 5522 


Inquiry 710. 


DATA/DISK CONVERSION 


CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from over 
4000 formats including 3#", 5%”, 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Call for more info. Introducing OCR 
Scanning Services. 


Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 
Buffalo Grove, IL 60089 (800) Convert 


EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in- 
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
at home. B.S, subjects covered are: MS/DOS, BASIC, 
PASCAL, C, Data File Processing, Data Structures & 
Operating systems, M.S. program Includes subjects in 
Software Engineering and Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 
800-767-2427 205-323-6191 


` ENTERTAINMENT | 


53 EGA/VGA GAMES 


Buy this super collection of best-selling 
games for only $9.95, including shipping 
and handling. (Please add $5.00 for 
foreign orders.) Credit Cards Only. 
Many other collections available! 


SMC SOFTWARE PUBLISHERS 
(619) 931-8111 ext. 511 


Inquiry 711. 


FLOW CHARTS 


WINDOWS FLOWCHARTER $129 


RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring 4p a Sub-chart. Move 
саге to other apps. via the Clipboard. Call for free 
rial dis! 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


Inquiry 712. 
FRAMEWORK/FRED 


" 
The Framework Magazine 
Framework enhancement programs, 12 issues $29.90 
Unlimited Framework and FRED support. Access 

undocumented powers of Framework & FRED 


fBase for Framework $190.90 


The fastest disk database access in existence. dBase file 
Index optimization and compression. 


Selections & Functions, Inc. 
(617) 826-1553 
25 Washington Street, Hanover, MA 02339 


Inquiry 713. 
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| — LAPTOP COMPUTERS 


USED COMPUTERS 


MAJOR BRANDS - WIDE SELECTION 
IBM - COMPAQ & OTHERS 


Computers from $99 Color Printers $239 
Mono Monitors from $25 GGA Color Monitors $129 
IBM 5140 LAPTOP $349 
IBM PCjr & CONVERTIBLE PARTS & ACCESSORIES 
HARD-TO-FIND ITEMS FOR OLDER PC'S 
FREE CATALOG 
COMPUTER RESET 
P.O. Box 461782, Garland, TX 75046 
Phone (214) 276-8072 & FAX BBS (214) 272-7920 


Inquiry 714. 
__LAPTOP PERIPHERALS ME 


3 > 
Toshiba Serial Cards 
D and E modem slots, DB9 or RJ11/12 connector, 
RS232-$199; RS422-$249 
A slot, ОВЭ with 2400bps modem, RS232-$199; 
RS422-$249 
A slot, Dual RS232-$249 
A slot, SCS) host adapter - $249 
Designed and made in USAI! 
Custom design capability. Auto adapters for various laptops, 
notebooks, and printers. 
EMPIRE ENGINEERING 
Califomia USA 4 


tel 805/543-2816 fax 805/543-2820 


Inquiry 715. 
NOTEBOOKS 


SAVE! | PALMTOPS * NOTEBOOKS | SAVE! 


TOSHIBA * EVEREX * ZENITH * AT & T * TANDON 
AST * SHARP * BONDWELL * ALR * LIBREX 
PANASONIC * ALTIMA • LEADING EDGE 
PACKARD BELL * SAMSUNG * NEC ° Tl e COMPAQ 
* We ALSO carry accessories and software « 
Computer Options Unlimited 
12 Maiden Lane, Bound Brook, NJ 08805 
Advice?: 908-469-7959 
For Notebooks; 1-800-424-Port For Sub-notebooks: 1-800-Palmtop. 
6days Worldwide Sales 


Inquiry 716. 


SOFTWARE/INSTRUCTION 


KNOWLEDGE is POWER 


Computer software shows you how to Speed Read and 
Speed Learn. Read up to 3000 words per minute and 
beyond. Train on your home computer 25 minutes a 
day. Within 30 days you too can бе a speed reader. 
Amazing results from first lesson reveal speed reading 
secrets! Specify MAC or PC. Send the introductory 
price of $34.95 to: 


KP-WARE 
Р.О. Box 2042, Kingston, В.І. 02881 
FAX V/MC 401-782-2511 


Inquiry 717. 
SOFTWARE/VOICE/FAX 


MULTI-VOICE? TOOLS 


Multi-Voice Tools is a complete development Toolkit for Pascal or “C* 
to access all the features for most speech processing boards available 
today. It helps you write MULTI-LINE VOICE APPLICATION systems in 
minutes. A number of programming examples are provided. All 
programs and libraries are delivered with source code. 

Dialogic, Rhetorex, Pika, VBX: $599. Watson (Single Line): $99. ALSO 
AVAILABLE: Fax Programmer's Toolkit ($199). Based on CAS 
specifications, Visa/MC accepted. 


ITI Logiciel 
4263 Cristophe-Colomb, Montreal, Quebec, Can. H2. 362 
TEL (514) 597-1692 FAX (514) 526-2362 


Inquiry 718. 
| UTILITIES | 
PEN PLOTTER EMULATOR 


FPLOT tums your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 719. 


1987-88-20 1990-91 i 
Foreign Bevery 00 EE BYTE BACK 
anada & Mexico $6.50 
ISSUES FOR SALE 


The above prices include postage in the US. European customers 
please refer to Back Issue order form in the International 
Advertising section of the book. 

Please indicate which issues you would like by checking(V) 
the boxes. Send requests with payment to: 


BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 
03458, (603) 924-9281 


1987 1988 1989 } 1990 1991 1992 


CI Check enclosed Charge: []VISA О MasterCard 


Card # 


Exp. Date 


Signature 


September Name 


October 
Address 


November 


December 
Outlook "92 


Special ч 
[wm з5ше__ o å р 


All orders must be prepaid. Please allow four weeks delivery 


Issues 
Available 


These days, you can spend far too much time investigating, 
gathering, digesting and organizing technical data. Which is why 
there's Datapro. We distill all the material you need to make smart 
decisions about information technology. Our reports, available in Address 
print and electronic formats, are timely. Thorough. Accurate. And City____________ State Zip. 
objective. The last word on the subject. For a free sample report, Phone 


call us today at 800-328-2776, Ext. 2777, or mail or fax this coupon. Q 
Unless you actually enjoy doing unnecessary work. DATAP H The last word. 


Datapro USA * 600 Delran Parkway, Delran, New Jersey USA 08075 © Tel: 609-764-0100 Fax: 609-764-2812 
Datapro International • McGraw-Hill House, Shoppenhangers Road, Maidenhead, Berkshire, England SL6 2QL * Tel: +44 (0) 628 773277 Fax: +44 (0) 628 773628 


See us at COMDEX/Fall, Booth #2212 
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76 IBM / THINK PAD 46-47 
78 NEC / LAPTOPS 7 
107-108 POWER PRODUCTS MARKETING 76 
123 TOSHIBA AMERICA INC 58-59 
554 VORTEX COMPUTERS 72PC-3 
84 ZEOS INTERNATIONAL 11-13 
14 MAIL ORDER 

92 AMT INTERNATIONAL 78 
95 BULLDOG COMPUTER PRODUCTS 77 
М ЧОН MICRODEVICES 71 
107-108 POWER PRODUCTS MARKETING 76 
15 MEMORY /CHIPS/UPGRADES 
97-98 FIRST SOURCE INT'L 79 


Category No. 

Inquiry No. Page No. 
16 MISCELLANEOUS HARDWARE 
120-121 ALWAYS TECHNOLOGY 54 
77 MICRONICS COMPUTER INC 48 
89-90 UNISTOR 32A-B 
17 MODEMS/MULTIPLEXORS 

68-69 COMPUTER PRODUCTS PLUS 43 


19 MULTIMEDIA 

553 PLUSTEK USA, INC 72PC-2 

20 PRINTERS/PLOTTERS 

* HEWLETT PACKARD 3 

112 KODAK 27 

122 MANNESMANN TALLY 57 

23 TAPE DRIVES 

83 VALITEK ING 30 

SOFTWARE 

25 BUSINESS 

111 MPI MARKETING 83 

79 PATTON & PATTON 50 

27 COMMUNICATIONS/ 
NETWORKING 

72-73 ОСА 21 

46 UTILITIES 

118-119 CLARION SOFTWARE (INT'L) civ 


551 


PERSONICS CORPORATION  72PC-1 
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EDITORIAL INDEX 
ENS 


For more information on any of the companies covered in articles, columns, or news stories in 
this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 


Inquiry No. 
А 
1131 Accton Technology 
1271 Аста Computers 
1272 Advanced Logic 
Research 
1273 Altima Systems 
1142 Always Technology 
1274 American Research 
1275 Ате! Technology 
1276 Aquiline 
1000 AST Research 
B 
1277 Beaver Computer 
1146 Best Data Products 
1278 Ві-Шпк Computer 
1147 Bit Software 
1279  Bondwell Industrial 
976 Brother 
C 
1280 CAF Computer 
1148 Calera Recognition 
Systems 
977 Citizen America 
1281 Compaq Computer 
1149 The Complete PC 
1282 СотриАаа Express 
1283 Сотридупе Direct 
1150 Computer Peripherals 
1141 Computer Products 
Plus 
1284 Cube Computer 
D 
1285 Dauphin Technology 
1286 Dell Computer 
1151  Delrina Technology 
1287 Desktop Direct 
1133 D-Link Systems 


Page No. 


61 
15 
15 


15 
8 
15 
15 
15 
8 


15 
49 
15 
49 
15 
41 


15 
49 


41 
15 


Inquiry No. Page No. 
E 
978 Eastman Kodak 41 
1152 Eclipse Systems 49 
1288 Epson America 15 
1289 Ergo Computing 15 
1153,  Everex Systems 15, 49 
1290 
F 
1291 First International 15 
Computer 
G 
1292 Gateway 2000 15 
1293 Grid Systems 15 
H 
1134 Hong Technologies 61 
і 
1294 ІВМ 15 
1295 Insight Computers 15 
1140 Intellicom 8 
1004 International 8 
: Microcomputer Software 
1135 IQ Technologies 61 
J 
1002 Jovian Logic 8 
К 
1296 Keydata International 15 
L 
979 Lexmark International 41 
M 
1154  Macronix 49 
1155 Megahertz 49 
1297 МісгоЕхргеѕѕ 15 
1298 Mitsuba 15 
1003 Mouse Systems 8 
1156 — Multi-Tech Systems 49 
N 
1299 NCR 15 
1300 МЕС Technologies 15 
1301 . Noteable Computers 15 
1303 Notestar Computers 15 
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Inquiry No. Page No. 
P 
1304 PC Brand 15 
1157 Practical Peripherals 49 
1305  QSI 15 
R 
1139 Reflexion Technologies 8 
S 
1306 Samsung Electronics 15 
America 
980 Seikosha America 41 
1307 Sharp Electronics 15 
1158 —Sofnet 49 
1136 — Solectek 61 
981 Star Micronics America 41 
1308 Swan Technologies 15 
T 
1309 Tandy 15 
1310 Texas Instruments 15 
1311 Toshiba America 15 
Information Systems 
U 
1159 Unlimited Systems 49 
1001, USRobotics 8, 49 
1160 
ү 
1312  Veridata Research 15 
М 
1313 Wyse Technology 15 
X 
1314 Xi Computer 15 
1137, Xircom 8, 61 
1138 
Z 
1315 A Zenith Data Systems 15 
1316 2еоѕ International 15 


For free product information, тай уоиг completed card 


today. Fi 


|. Circle the 
Numbers on 
Your Direct 
Link Card 


Circle the numbers 
which are found on ads 
and articles in this issue 
or circle the product 
category number and 
receive information on 
all advertisers listed in 
that category. 


. Print Your 
Name and 
Address 


Answer questions "A" 
through "E" and mail or 
fax card to 
1-413-637-4343. 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 


€ v 


BYTE :: 


f 


Yes, І want 


| 


P f T eM ` ca 


information on the following products! 


Fill out this coupon carefully. Please Print. 


Inf 

Circle the inte below for 
information on the entire category 
of products you're interested in. 
Hardware 
Accessories/Supplies 1 
Add-in Boards 2 
Bar Coding 3 
Communications/Networking 4 
Computer Systems 5 
Data Acquisition 6 


БЕЕЕЕЕЕЕЕ: 


Fax 


Disks & Optical Drives 
Diskettes/Duplicators 
Fax Boards/Machines 
Graphics Tablets/Mice/ 
Pen Input 
Keyboards 


LAN Hardware 


Laptops & Notebooks 
Mail Order 
Memory/Chips/Upgrades 
Miscellaneous Hardware 
Modems/Multiplexors 
Monitors & Terminals 


8888 


889885BSSRSSSSRSESZ2IS e 


State 


Zip 


Multimedia 


Printers/Plotters 
Programmable Hardware 
Scanners/OCR/Digitizers 


Tape Drives 
UPS 


Business 
CAD/CAM 
Communications/Networking 27 


Data Acquisition 
Database 


А. What Is your primary job 
function/principal area of 
responsibility? (Check one) 
ОМБОР 

2 О Programmer/Systems Analyst 

3 Û Adminstretion/ Management 

4 О Sales/Marketing 

5 О Engineer/Scientist 

6 О Other 

B. What is your level of management 
responsibility? 
7 О Senior-level 
8 Û Middle-level 
C. Are you a reseller (VAR, VAD, 
Dealer, Consultant)? 
00 Yes 


9 O Professional 


11Û No 


Educational 
Engineering/Scientific 
Entertainment 
Graphics 
Macintosh 
Mail Order 
Mathematical/Statistical 
Miscellaneous Software 
On-Line Services 
Operaling Systems 
2g Programming Languages/ 
29 Tools 

Security 


539 565 766 792 818 844 870 896 

540 566 767 793 819 845 871 897 923 
541 567 768 794 820 846 872 898 924 
542 568 769 795 821 847 873 899 925 
543 569 770 796 822 848 874 900 926 
544 570 771 797 823 849 875 901 927 
545 571 772 798 824 850 876 902 928 
546 572 773 799 825 851 877 903 929 
547 573 774 800 826 852 878 904 930 
548 574 775 801 827 853 879 905 931 
549 575 776 802 828 854 880 906 932 
550 576 777 803 829 855 881 907 933 
551 577 778 804 830 856 882 908 934 
552 578 779 805 831 857 883 909 935 
553 579 780 806 832 858 884 910 936 
554 580 781 807 833 859 885 911 937 
555 581 782 808 834 860 886 912 938 
556 582 783 809 835 861 887 913 939 
557 583 784 810 836 862 888 914 940 
558 584 785 811 837 863 889 915 941 
559 585 786 812 838 864 890 916 942 
560 586 787 813 839 865 891 917 943 
561 587 788 814 840 866 892 918 944 
562 588 789 815 841 867 893 919 945 
563 589 790 816 842 868 894 920 946 
564 590 791 817 843 869 895 921 947 
716 741 948 973 998 1023 1048 1073 1098 
717 742 949 974 999 1024 1049 1074 1099 
718 743 950 975 1000 1025 1050 1075 1100 
719 744 951 976 1001 1026 1051 1076 1101 
720 745 952 977 1002 1027 1052 1077 1102 
721 745 953 978 1003 1028 1053 1078 1103 
722 747 954 979 1004 1029 1054 1079 1104 
723 748 955 980 1005 1030 1055 1080 1105 
724 749 956 981 1006 1031 1056 1081 1106 
725 750 957 962 1007 1032 1057 1082 1107 
726 751 958 983 1008 1033 1058 1083 1108 
727 752 959 984 1009 1034 1059 1084 1109 
728 753 960 985 1010 1035 1060 1085 1110 
729 754 961 986 1011 1036 1061 1086 1111 
730 755 962 987 1012 1037 1062 1087 1112 
731 756 963 988 1013 1038 1063 1088 1113 
732 757 964 989 1014 1039 1064 1089 1114 
733 758 965 990 1015 1040 1065 1090 1115 
734 759 965 991 1016 1041 1066 1091 1116 
735 760 967 992 1017 1042 1067 1092 1117 
736 761 968 993 1018 1043 1068 1093 1118 
737 762 969 994 1019 1044 1069 1094 1119 
738 763 970 995 1020 1045 1070 1095 1120 
739 764 971 996 1021 1048 1071 1096 1121 
740 765 972 997 1022 1047 1072 1097 1122 


D. What operating systems are you 
cürrently using? (Check all that apply) 


12 D) PCIMS-DOS 153 Unix 
130 DOS + Windows 16 MacOS 
14 O 052 17 Û VAXNMS 


E. For how many peopie do you 
influence the purchase of hardware 
or software? 
18 0 1-25 

19 O 26-50 


20 Q 51.99 
21 Û 100 or more 


Portabilly 1992 


Shareware 
Software Duplication 
Spreadsheets 
Unix 

Utilities 

Windows 

Word Processing 
General 

Books/ Publications 
Recruitment 
Miscellaneous 


YOUR DIRECT LINK CARD 
eee ы 


For free product information, mail your completed card 
toda ay. For quom response, fax to 1-413-637-4343! 


See reverse side for 
card. 
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BYTE x 


YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


1. Circle the 
Numbers on 
Your Direct 
Link Card 


Circle the numbers 
which are found on ads 
and articles in this issue 
or circle the product 
category number and 
receive information on 
all advertisers listed in 


that category. 


2. Print Your 
Name and 
Address 


Answer questions "A" 
through "E" and mail or 
fax card to 
1-413-637-4343. 


3. Product 
information will 
be rushed to 
you from the 
selected ` 
companies! 


BYTE x: 


Fill out this coupon carefully. Please Print. 


Name 


Title 


Company 


Address 
City 


Phone 


Product Category 
Information 

Circle the numbers below for 
information on the entire category 
of products you're interested їп. 
Hardware 
Accessorias/Supplies 1 
Add-in Boards 2 
Bar Coding 3 
Communications/Networking 4 
Computer Systems Li 
Data Acquisilion 6 


52 78 104 130 156 182 
53 79 105 131 157 183 
54 80 106 132 158 184 
55 81 107 133 159 185 


56 82 108 134 160 186 


57 83 109 135 161 187 
58 84 110 136 162 188 
59 85 111 137 163 189 
60 86 112 138 164 190 
61 87 113 139 165 191 
62 88 114 140 166 192 
63 89 115 141 167 193 
64 90 116 142 168 194 
65 91 117 143 169 195 
66 92 118 144 170 196 
67 93 119 145 171 197 
68 94 120 146 172 198 
69 95 121 147 173 199 
70 96 122 148 174 200 


123 149 175 201 
202 
203 
204 
205 
206 
207 


128 154 
129 155 181 


234 259 
235 260 
236 261 
237 262 
263 


284 309 
285 310 
286 311 
287 312 
288 313 
264 289 314 339 364 
265 290 315 340 365 
241 266 291 316 341 366 
267 292 317 342 367 
268 293 318 343 368 
269 294 319 344 369 
270 320 345 370 
246 271 296 321 346 371 
272 322 347 372 
273 323 348 373 
274 324 349 374 
275 325 350 375 
251 276 301 326 351 376 
277 327 352 
278 328 
279 329 
280 330 
256 281 306 331 
282 332 
283 333 


334 359 
335 360 
336 361 
337 362 
338 363 


Disks & Optical Drives 

Diskettes/Duplicators 

Fax Boards/Machines 

Graphics Tablets/Mice/ 
Pen Input 

Keyboards 

LAN Hardware 

Laptops & Notebooks 

Mail Order 

Mamory/Chips/Upgrades 

Miscellaneous Hardware 

Modems/Multiplexors 


. Monitors & Terminals 


208 409 435 461 487 
209 410 436 462 488 
210 411 437 463 489 
211 412 438 464 490 
212 413 439 465 491 
213 414 440 466 492 
214 415 441 467 493 
215 416 442 468 494 
216 417 443 469 495 
217 418 444 470 496 
218 419 445 471 497 
219 420 446 472 498 
220 421 447 473 499 
221 422 448 474 500 
222 423 449 475 501 
223 424 450 476 502 
224 425 451 477 503 
225 426 452 478 504 
226 427 453 479 505 
227 428 454 480 506 
228 429 455 481 507 
229 430 456 482 508 
230 431 457 483 509 
231 432 458 484 510 
232 433 459 485 511 
233 494 460 486 512 


384 591 616 641 666 
385 592 817 642 667 
386 593 618 643 668 
387 594 619 644 669 
388 595 620 645 670 
389 596 621 646 671 
390 597 622 647 672 
391 598 623 648 673 
392 599 624 649 674 
393 600 625 650 675 
394 601 626 651 676 
395 602 627 652 677 
396 603 628 653 678 
397 604 629 654 679 
398 605 630 655 680 
399 606 631 656 681 
400 607 632 657 682 
401 608 633 658 683 
402 609 634 659 684 
403 610 635 660 685 
404 611 636 661 686 
405 612 637 662 687 
406 613 638 663 688 
407 614 639 664 689 
408 615 640 665 690 


Multimedia 


Printers/Plotters 
Programmable Hardware 21 
Scanners/OCR/Digilizers 22 


Tape Drives 
UPS 

Software 
Business 
CAD/CAM 


Communications/Networking 27 
Data Acquisition 


Database 


691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 


A. What is your primary job 
function/principal area of 
responsibility? (Check one) 
1 Û MISDIP 

2 Û Programmer/Systems Analyst 
3 Û Adminstration/Management 

4 О Sales/Marketing 

5 Û Engineer/Scientist 


6 O Other 

В, What is your level of management 
responsibility? 

7 О Senior-level 9 Û Professional 

8 О Middle-level 


C. Are you a reseller (VAR, VAD, 
Dealer, Consultant)? 


10 Û Yes по No 


19 Educational 
20  Engineering/Scientific 
Entertainment 
Graphics 
23 Macintosh 
24 Mail Order 
Mathematical/Statistical 
og Miscellaneous Software 
og  OmLine Services 
Operating Systems 
og Programming Languages/ 
29 Tools 
Security 


B18 
819 
820 
795 821 
822 
823 
824 
825 851 
826 
801 827 
828 
829 
830 
805 831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
815 841 
842 
843 


870 
845 871 
872 
873 


896 
897 
898 
899 
900 
875 901 
902 
903, 
904 
905 931 
906 
907 
908 
909 
910 
885 911 
912 
913 
914 
915 941 
916 
917 
918 
919 
920 
895 921 


Inquiry Numbers 234-408 Inquiry Numbers 591-765 Inquiry Numbers 948-1122 


948 973 998 1023 1048 1073 1098 
949 974 999 1024 1049 1074 1099 
950 975 1000 1025 1050 1075 1100 
951 976 1001 1026 1051 1076 1101 
952 977 1002 1027 1052 1077 1102 
953 978 1003 1028 1053 1078 1103 
954 979 1004 1029 1054 1079 1104 
955 980 1005 1030 1055 1080 1105 
956 981 1006 1031 1056 1081 1106 
957 982 1007 1032 1057 1082 1107 
958 983 1008 1033 1058 1083 1108 
959 984 1009 1034 1059 1084 1109 
960 985 1010 1035 1060 1085 1110 
961 986 1011 1036 1061 1086 1111 
962 987 1012 1037 1062 1087 1112 
963 3988 1013 1038 1063 1088 1113 
964 989 1014 1039 1064 1089 1114 
965 990 1015 1040 1065 1090 1115 
966 991 1016 1041 1066 1091 1116 
967 992 1017 1042 1067 1092 1117 
968 993 1018 1043 1068 1093 1118 
969 994 1019 1044 1069 1094 1119 
970 995 1020 1045 1070 1095 1120 
971 996 1021 1046 1071 1096 1121 
972 997 1022 1047 1072 1097 1122 


D. What operating systems are you 
currently using? (Check all that apply) 


12 J PC/MS-DOS 150 Unix 
13 О DOS + Windows 16 Û MacOS 
1400892 ' 17 О VAXNMS 


Е. For how many people do you 
influence the purchase of hardware 
or software? 
180) 125 

19 0 26-50 


20 [251-99 
21 2 100 or more 


Q Please send me one year of 
BYTE Magazine for 524.95 and 
bill me. Offer valid In U.S. and 
possessions only. 
91 96 99 
Shareware 


Portability 1992 
Software Duplication 


Spreadsheets 
Unix 

Utilities 

Windows 

Word Processing 
General 
Books/Publications 
Recruitment 
Miscellaneous 


BSEGEES 


1123 1149 1175 1201 
1124 1150 1176 1202 


1227 1253 1279 
1228 1280 
1177 1203 1229 1255 1281 
115 1152 1178 1204 1230 1282 
1127 1153 1179 1231 1283 
1128 1154 1180 1206 1232 1258 1284 
1129 1155 1181 1207 1233 1259 1285 
1130 1156 1182 1208 1234 1260 1286 
1131 1157 1183 1209 1235 1261 1287 
1132 1158 1184 1210 1236 1262 1288 
1133 1159 1185 1211 1237 1263 1289 
1134 1160 1186 1212 1238 1264 1290 
1135 1161 1187 1213 1239 1265 1291 
1136 1162 1188 1214 1240 1266 1292 
1137 1163 1189 1215 1241 1267 1293 
1138 1164 1190 1216 1242 1268 1294 
1139 1165 1191 1217 1243 1269 1295 
1140 1166 1192 1218 1244 1270 1296 
1141 1167 1193 1219 1245 1297 
1142 1168 1194 1220 1246 1272 1298 
1143 1169 1195 1221 1247 1273 1299 
1144 1170 1196 1222 1248 1274 1300 
1145 1171 1197 1223 1249 1275 1301 
1146 1172 1198 1224 1250 1276 1302 
1147 1173 1199 1225 1251 1277 1303 
1148 1174 1200 1226 1252 1278 1304 


Inquiry Numbers 1305-1479 


1330 1355 1380 1405 1430 1455 
1331 1356 1381 1456 
1332 1357 1382 1457 
1383 1408 
1384 1409 1434 1459 
1310 1335 1360 1385 1410 1435 1460 
1386 
1387 
1338 1363 1388 
| 1339 1364 1389 1414 1439 1464 
1340 1365 1390 1415 1440 1465 
1391 
1392 
1393 1418 1443 1468 
1319 1344 1369 1394 1419 1444 1469 
1320 1345 1370 1395 1420 1445 1470 
1396 1421 
1322 1347 1372 1397 
1348 1373 1398 
1324 1349 1374 1399 1424 1449 1474 
1305 1350 1375 1400 1425 1450 1475 
1376 1401 
1377 1402 1427 
1353 1378 1403 
1379 1404 1429 1454 


1125 1151 


YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
ишу For E PER? PETES, fax to 1-413-637-4343! 
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| BUTE x 


AN 
AFFORDABLE 
NOTEBOOK IS 

A BLACK 
AND WHITE 


NOTEBOOK. 


MURPHY LAW #4300 das ns 


It’s things like this chat put us on 
everyone's most wanted list. 

A 7.1 pound, 25 MHz i386SL 
notebook for only $2,899. That’s a 
color notebook, mind you. The Dell 
325NC. 

Considering that’s a better price 
than other leading black and white 
notebooks, you must be thinking 
we're skimping somewhere, right? 

Wrong. You not only get 4 MB 
RAM and an 80 MB hard drive, 
you also get Dell’s unmatched guar- 
antees* Namely, 


guaranteed next- 
business-day 
lapside service: 
in your office, 

home or hotel.* 


Guaranteed response within five minutes to 
support phone calls. And a guarantee to help 


you solve any compatibility issues 
you might have. 


DELL 325NC i386 SL 
25 MHz COLOR NOTEBOOK 


LEASE; $107/MO. 
* 4 MB RAM * BO MB HARD DRIVE 
"УСА COLOR LCD (9", 640 X 480) 
* 3-HOUR BATTERY LIFE * MS-DOS 5.0 


So call us. And Murphy, take 
a hike. Because now there's a new 
law in these parts. 


релі 
800-433-2981 


WHEN CALLING, PLEASE REFERENCE #1 1EB4_ 
HOURS: 7AM-9PM CT MON-FRI, 
8AM-4PM CT SAT, 1ОАЛА-ЗРМ CT SUN. 
IN CANADA, CALL 800-668-3021, IN MEXICO CITY, 250-7111. 
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2222222 
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DELL 486P/25 i486 SX 
25 MHz SYSTEM 


4MBRAM * 120 MB (17 ms) IDE HARD DRIVE 
3 EXPANSION SLOTS 
UPGRADEABLE PROCESSOR 
SUPER ACCELERATED VIDEO (512 KB VIDEO RAM) 
SUPER УСА 10241 MONITOR (14", 1024 x 768, 28mm) 
ONE FLOPPY DRIVE (3.5" OR 5.25") 


Such great systems. Such low prices. 

Add to that the legendary service and support that helped propel us into the 
FORTUNE 500 and earned us numerous international awards last year alone. 

But, as is our style, we're going a step further by guaranteeing you'll rest easier. 
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GUARANTEED SERVICE GUARANTEED COMPATIBILITY 


One: We guarantee that when you call us, you'll talk to a technical specialist 
within five minutes or less. Or if you prefer, we'll call you back within an hour. 

Two: We guarantee under your service contract that if you have a problem 
that requires on-site service, a technician will be at your desk the next 
business day^ 

Three: In the unlikely event you have compatibility problems with your 
Dell system, we guarantee we'll work with you to help solve them. 


GUARANTEED RESPONSE 


MS-DOS 5.0 


NEW LOW PRICE $1,799 


LEASE: $67/MO. 


We can put an end to your worst nightmare. 


DELL 325SX i386 SX 
25 MH: SYSTEM 


* 2MBRAM 
© 80МВ (17 ms) IDE HARD DRIVE 
* 3EXPANSION SLOTS 
* VGA 800 MONITOR 
(14", 800 x 600, .39mm) 
* ONE FLOPPY DRIVE (3.5" OR 5.25") 
* MS-DOS 50 


NOW ONLY $1,149 
LEASE: $43/MO. 


DELL 486P/33 i486 DX 
33 MHz SYSTEM 


* 4MBRAM 

e 170 MB (17 ms) IDE HARD DRIVE 

* 3EXPANSION SLOTS 

* SUPER ACCELERATED VIDEO 
(512 KB VIDEO RAM) 

* ULTRASCAN™ 14C MONITOR 
(14", 1024 x 768, 28mm, NI) 

* ONE FLOPPY DRIVE (3.5" OR 5.25") 

* MS-DOS 50 


NOW ONLY $2,299 


DELL 486P/50 i486 DX2 
50 MHz SYSTEM 


* 4MBRAM 

* 170 MB(17 ms) IDE HARD DRIVE 

* 3 EXPANSION SLOTS 

* SUPER ACCELERATED VIDEO 
(512 KB VIDEO RAM) 

* ULTRASCAN 14C MONITOR 
(14°, 1024 x 768, 28mm, NI) 

* ONE FLOPPY DRIVE (3.5" OR 5.25") 

* MS-DOS 50 


NOW ONLY $2,499 
LEASE: $92/MO. 


DELL 486P/66 i486 ОХ? 
66 MHz SYSTEM 


* 4MBRAM 

* 230 MB (16 ms) IDE HARD DRIVE 

* 3EXPANSION SLOTS 

* SUPER ACCELERATED VIDEO 
(512 KB VIDEO RAM) 

* ULTRASCAN 15Е5 MONITOR 
(15", 1024 x 768, 28mm, NI) 

© ONE FLOPPY DRIVE (3.5" OR 5.25") 

* MS-DOS 50 


dini NOW ONLY $2,899 
LEASE: $107/MO 


DELL 486D/33 SX i486 SX 
33 MHz SYSTEM 


* 4MBRAM 

* 170 MB (17 ms) IDE HARD DRIVE 

* 6 EXPANSION SLOTS 

* SUPER ACCELERATED VIDEO 
(1 MB VIDEO RAM) 

* ULTRASCAN 15FS MONITOR 
(15", 1024 x 768, .28mm, NI) 

© ONE FLOPPY DRIVE (3.5" OR 5.25") 

* MS-DOS 5.0 


NOW ONLY $2,449 
LEASE: $91/MO. 


DELL 486D/66 i486 DX2 
66 MHz SYSTEM 


* 8MBRAM 
• 230 MB (16 ms) IDE HARD DRIVE 
* 6 AVAILABLE SLOTS 
* SUPER ACCELERATED VIDEO 
(1 MB VIDEO RAM) 
*ULTRASCAN 15FS MONITOR 
(15", 1024 x 768, 28mm, NI) 
* ONE FLOPPY DRIVE (3.5" OR 5.25") 
* MS-DOS 5.0 


NOW ONLY $3,349 
LEASE: $124/MO. 


One more time: Great systems. Low prices. Real guarantees? 
For information, or to order, phone us. 


DELL 325NC i386 SL 

25 MHz COLOR NOTEBOOK 
* 4MBRAM 
* 80 MB (19 ms) IDE HARD DRIVE 
* VGA COLOR LCD (9", 640 x 480) 
• 7.1 LBS. INCLUDING BATTERY 
* 3-HOUR BATTERY LIFE 
* MS-DOS 5.0 


NOW ONLY $2,899 
LEASE: $107/MO. 


DELL 325N i386 SL 

25 MHz NOTEBOOK 
* 4MBRAM 
* 80 MB (I9 ms) IDE HARD DRIVE 
* VGA LCD (9.5", 640 x 480) 
* 64 LBS. INCLUDING BATTERY 
* 3.5-HOUR BATTERY LIFE 
* MS-DOS 5.0 


NOW ONLY $2,349 
LEASE: $87/MO. 


L 


800-433-3409 


WHEN CALLING, PLEASE REFERENCE #1 1Е85. 
HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, 10AM-3PM CT SUN. 
IN CANADA, CALL 800-668-3021. IN MEXICO CITY, 250-7111. 


Circle 74 on Inquiry Card. 


1% 18 A DREAM, А. 


STHEN THERON (14 
ЗЕКУЁСЕ, e 


AND SUPPORT 


“NIGHTMARE; 


* Guarantees available in USA only for registered owners of Dell Performance Series systems purchased after 7/1/92. For a complete copy, please call our TechFax™ line 
at 1-800-950-1329 or write Dell USA L.P., 9505 Arboretum Blvd., Austin TX 78759-7299. Attention Guarantees. ‘Service provided by BancTec Service Corporation. 
On-site service may not be available in certain remote locations.°Leasing arranged by Leasing Group, Inc. i386, i486 and the Intel Inside Logo are trademarks of Intel Corporation. MS- 
DOS and Microsoft are registered trademarks and Windows is a trademark of Microsoft Corporation. FORTUNE 500 is a registered trademark of The Time Inc. Magazine Company. 
Dell disclaims proprietary interest in the marks and names of others. ©1992 Dell Computer Corporation. All rights reserved. 


THE BEST COMPUTER IN AMERICA, 


POUND FOR POUND 
FOR POUND AND A HALF. 


At just over 3.5 Ibs, the Dell 320SLi offers features and functions usually reserved for systems twice its weight. 
So call and order one today. At this price, it shouldn't be a heavy decision. 


You're not the only one working "are : сажа 
late. Dell's t ll-fri ay lines radius DLL. COMPUTER COMPORATION 
te. Deu s tolt-free support unes are mies pret ا ا‎ te sella 


now open 6 AM to midnight every 3 - | 
s TT That's not all t 
Ii Temm "м you'll find in here. 


day. There's also nationwide on-site 
service and a 24-hour TechFax line? 

There's room for a 
Comes standard with everything you need modem, coprocessor, Your hands don’t get smaller just because your 
to run even the most hardcore software: 120 MB hard drive computer does. So Dell gave the 320SLi a full 
MS-DOS' 5.0, Microsoft’ Windows 3.1, and up to 10 MB 85-key keyboard, including special screen navigation 
Lotus” Organizer and a keyboard mouse. of RAM. keys in the familiar inverted-T layout. 


ы $2,149 » 800-545-3771 


Ry LEASE 0:$80/MONTH E 
К ^ ' WHEN CALLING, PLEASE REFERENCE #1 1E83. 
EN - a К HOURS: 7AM-9PM CT MON-FRI, 
ЫЛ ' 8AM-4PM CT SAT, IOAM-3PM CT SUN. 
NE CANADA, CALL 800-668-3021. IN MEXICO CITY, 2507111. 


We call it a notebook, but it's 
actually smaller. Just 74" x 11" and n ese | А 
20 MHz i386" SL processor, 2 MB of RAM, 60 MB hard drive, 


This small number gets тү these big numbers: = 

only 1%" thick. So you might actually : с у n 

be able to fit some briefs in your briefcase. VGA Reflective (9.5 , 640 x 480) EGB; external 3.5 floppy 
Maybe even a sandwich or two. drive and up to 4 hours of work from the NiMH battery. 


Circle 75 on Inquiry Card. 


